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T his Thanksgiving Day in New York City, as in every year 
since 1927, children and adults will be entranced by the 
fantastic balloon figures which float the path of the annual 
Macy Parade. 

Built by the Aviation Products Division of Goodyear, the 
grotesque, bobbing, helium-filled figures have an old-world 
flavor which delights millions who view the annual event. 

But serious pioneering and gallant purpose lie behind the 
pleasant pageantry of these giant balloons. 

Their very existence stems from the solving of aeronautical 
problems on which hinged life and death. 
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Iceiruard— T. M. The Goodyear Tire & Rubber Cumpany, Akron, Ohio 



For the fabrics from which they are made, and the tech- 
niques by which they are built, are the very ones which 
have resulted in the first successful bullet-sealing fuel tank 
for military aircraft, antisubmarine airships, electrothermal / 
Iceguards which protect high-speed jet aircraft from icing 
hazards— and a host of new fabrics which today are heingused 
to produce products which contain missile propellants, pro- 
tect radar, traverse swamps, cushion shocks and save lives. 

Goodyear, Aviation Products Division 
Akron 16, Ohio, and Los Angeles, 54, California 




Are You Interested In WEIGHT REDUCTION? 




WIG-O-FLEX COUPLING 


flexible union for 

rigid lubes 


WIGGINS COUPLINGI 
SAVE 88 P0GIB5 
ON LOCHIEED 0-131 


America's first turbo-prop transport— the Lockheed C-13D— 
is 88 pounds lifter because WI6-0-R.EX Couplines 
replaced standard AN connections and cut hose. 

WIG-O-FLEX Couplines weieh 1/5 as much 
as the standard AN connections they can replace. 
(See Weieht Chart (or exact comparisons.) 



"Kinsey, my eye . . . they’re looking for copies 
of that new Fafnir Aircraft Bearing Catalog!" 







Lightweight Cabinet for Electronic Brains 

...made of magnesium 


Here’s wby you, loo, should consider using Dow Magnesium — 

* It’s light in fceight, actually the lightest of all structural metals. 

* It has high strength and rigidity wliich permits simplifying your design 
for even further weight reduction. 

* Excellent weldabUily and ease of forming are just two of the many plus 
values in fabricating magnesium. 

Now is the time to get complete details. From design to production is a long 
trip — take the first step with the right metal! Investigate magnesium. Complete 
engineering and fabricating facilities are available at Dow's Bay Qly 
Division as well as from other fabricators located throughout the country. 
TOE Dovr CHEMICAL COMPANY, Magnesium Sales Department MA 306J. 
Midland, Michigan. 


AVIATION WEEK 

Ne. York 36— 3}0 W. 42nd St., Phone LOngocrc 4-3000 (Night LO 4-3035) 
Editerlol OHieeo Wothingfen 4, 0. C.-Notionol Press Bldg., Phone Notionol B-3414 
Los Angeles 17—1111 Wilshire Blvd., Phone MAdison 6-4323 


VOL ti, NO. 19 



ASST. MANASINS EDITOR (Tectinicil) 
WASHINGTON 6. J. McAllicIv 


Renegotiation Confuses Profit Outlook 12 

^Boeing is ordered to refund $10 million "excessive profits;" 
lock of definite pattern puzzles observers. 



Design Anaiysis of Allison 501 32 

^Allison's commercial turboprop engine will have 500,000 flying 
hrs. when it enters fly-for-poy market. 


TRANSPORT .Cialg Unis. Preble Slseer 

EOUIPMENT e. L. CSrlsIIen 

BUSINESS TLYINO Eneln J. lulben 




BUSINESS 

BUSINESS MANAGER J. G. Jobeton 

PROMOTION MANAGER T. B. Blien 

PRODUCTION MANAGER W. V. Caekren 




Douglas Challenges Industry to Best DC>8 107 

►First report of OC-8 design detoil. Revision of an old airfoil 
promises handling chorocteristics comporable to DC-7. 


MISSILE ENGINEERING 

Navy's Pint Missile Cruiser 14 

A Call far Better Missile Conigeneiils 5S 

AERONAUTICAL ENGINEERING 
Saab SS, Sweden's Sugersonic Fighter 16 


AVIONICS 

CaimnonSysteisi Navigolian Plan..., 17 

Approach Couplers Return 77 

Filter Center 85 

New Avionic Products 86 

FINANCIAL 

Military Aviation Funds 13 

Lochheed's USAF Contracts 53 

Novy Contracts 75 

PRODUCTION 

Prodaction Briehng 43 


AIR TRANSPORT 

American Will Buy Twenty Turbojets 109 
BranifI la Spend $87 Million on Plonos 109 
EAL-Equilablo Sign $90 Million Loan. . 109 

Commercial Transport Solos 109 

Trons-Texos Cels New Rootes 111 

CAB Orders Ill 

Shertlines Ill 

MANAGEMENT 

F3H-1 'Honest Misleke' 16 

New Plosechi Board Members 18 

Industry Wants Proprietary-Data Policy 21 

News Digest 7 

Industry Observer 9 

Whu's Where 9, 89 

Washington Roundup 11 

SAFETY 

Old Sensory Illusion Fuel Pilot? 90 



EDITORIAL 

Civil Aeronautics Board's Free Riders 
Coilisien Clialc 


122 

122 



you can depend on DOIF MAGNESIUM 


AVIATION WEEK, Norember 


7, 1955 




Guided missiles and atom-powered submarines 
bring bold, advanced concepts to Your New Navy 

Air and atomic power can no 
sea. ..under Kater. The U. S 
today has weapons with striking 
power beyond imagination. ..Regu- 
lus guided missiles and a growing 
number of Nautilus class atomic 


MMCfMtT yl TFt r: It /1 ’ 


NEWS DIGEST 



Supersonic Reconnaissance 

The prototype RF-IOIA Voodoo phnlo-rccmiiaiMiice plane above is undergoing high^ltitude tests at Lambert Field, St. Louis. The 
elongated nose of the RF-IOIA, which weighs slightly less than the Voodoo fighter but has the same speed, is equipped with an elec- 
tricaiJy-heated opb'cal window that prevents fogging aud frosting at high altitudes. Pilot operates eainera sy.slcm with cockpit controls. 


Domestic 

Navy’s Petrel anti-submarine guided 
missile is nearing operational use. ac- 
cording to Admiral Arleigh Burke, Chief 
of Naval Operations. The Petrel is built 
bv the guided missile division of Fair- 
child Engine & Airpbne Corp. and is 
launched from patrol-type planes such 
3$ the Martin PvM, Lockheed P2V and 
Grumman S2F. It is powered by a Fair- 
child Jdd turbojet. 

Grayson A. Tucker last week was ap- 
pointed Deputy Assistant Secretary of 
Defense for Applications Engineering. 
He was moved from a position as Direc- 
tor of Ordnance and Transport Equip- 
ment in the same office and fills a 
vacancy left by William H. Martin, now 
Director of Research and Development 
in the office of the Secretary of the 
Army, 

Subcontract orders totaling S5.504,- 
510 for engineering and production 
work on the new McDonnell F4II Navy 
fighter (.AW Sept. 5, p. 9) and the 
USAF F-101 Voodoo have been placed 
with Northrop Aircraft, Inc., Haw- 
thorne, Calif. McDonnell said work on 
the F4H 'will cost S3.007.510. Tlie 
other contract is for $2,497,000 for 
work on three versions of the F-101 — 
the F-IOIA fighter-bomber, RF-IOIA 
photo-rcconnaissance version and the 
F-IOIB long range interceptor. 

Northwest Orient Airlines’ President 
Donald W. Nyiop reported plans to 


order between eight and 10 jet trans- 
ports sometime after the first of the 
veat for the line’s transcontinental and 
international routes. 

North American Aviation’s Colum- 
bus, Ohio, division began delivery of 
l''-100C Super Sabres to the USAF as 
a second source of production for the 
supersonic fighter- The first Columbus 
F-IOOC was accepted by the Air Force 
56 weeks after North American an- 
nounced that the fighter would be 
produced there. 

A “flying submarine” patent has been 
obtaincid bv the All American Engi- 
neering Co. of Wilmington, Del, The 
company admitted that the craft is 
“onlv in the thinking stage of develop- 
ment,” but said the patent was awarded 
"several years” ago but kept secret for 
security reasons. 

National Airlines averted a strike by 
its pilots who demanded a change in 
the operation of the National-Panagra- 
Pan American World Airways inter- 
change to South America- In the settle- 
ment. the airline and the Air Line 
Pilots Assn, agreed that National pilots 
would be paid for time flomi over Na- 
tional’s route by Panagra pilots in the 
event the interchange Sight should 
overfly Miami- 

All 43 persons aboard a United Air 
Lines DC-6B were killed last Tuesday 
night when the Portland-bound trans- 
port apparently exploded in mid-air 
eight miles east of Longmont, Colo. 


The Frye Corp. said that wind- 
tunnel tests indicate its Frye short-haul 
transport (AW Sept. 26, p. 108) will be 
10 to 15 mph. faster than the orieinally- 
announeed top speed of 170 mph. 

Financial 

North Central Airlines, wliich ta- 
ported a net loss of $812 during tlic 
first nine months of 1954, announced 
$112,570 profit as of Sept. 30 of this 
year. Through September, the airline 
had carried 320,450 passengers, sur- 
passing the 1954 total by 37,000. 

Fairchild Camera and Instrument 
Corp. declared its largest cash dividend 
(75 cents per share) in mote than 20 
years. The new dividend brought the 
total 1955 payment thus far to $1.00 
p>er share on 476,122 shares of stock 
outstanding as of Nov. 4. 

International 

Restrictions on the allowable maxi- 
mum acceleration of the Hawker 
Hunter (AW Oct. 31, p. 7) were lifted 
by the British Air Ministry. The re- 
strictions, limiting the Hunter to ac- 
celcrah'ons of four Cs at altitudes 
below 10,000 ft., were imposed after 
an accident in Germany last June. The 
Ministry said the accident was due to 
an error by the pilot who put his air- 
craft into a steep turn with incorrect 
control settings, causing a stress equiva- 
lent of 12 Cs. 
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You Save Time and 
Money with PRDTD 
Special 
Tools 


Actually, special tools {or difficult 
jobs can pay for themselves many 
times over ! Whether you need one 
or a million, you can rely on 
PROTO. Perhaps modifications of 
tools already in the regular 
PROTO line will solve your prob- 
lem. Perhaps you need a com- 
pletely new design. In both cases, 
the facilities o{ the world's largest 
manufacturer of special tools are 
at your service to help you get 
exactly the ones you need. Your 
PROTO Distributor is ready to 
help you. Call him today for fast, 
efficient service. Write for Special 
Tool Brochure No. 5328 to 
PtOMB TDQl COMPANY 
22211C Santa Fe Ave. 

1^ Angeles 54, Calif. 


CHECK YOUR NEEDS FOR 
SPECIAL TOOLS LIKE THESE 






INQUIRIES INVITED ON FORGINGS 



Nov, 8-10-National Aviation Trades Assn., 
annual comention, Hotel Westward Ho, 
Phoenix, Ailz. 

Nov. V— Institute of the Acronautica! Sci- 
ences, Dayton Section meeting, .Miami 
Hotel, Dayton, Ohio. Btig. Cen. Thomas 
L. Bryan will deliver a tall: on "Decision 
lot .Air ProEteis. ' 

Nov. 9-10— Socich of 

neers. Golden .Annive,.-., _.. . 

cants Meeting Bellevue-Stratford Hotel, 
Philadelphia. 

Nov. 9-11— Industrial Management Society, 
19th annual time, motion study, manage- 
ment clinics. Hotel Sherman, (!:hicago. 

Nov. H-18— American Society of Mechani- 
cal Engineers Diamond Jubil ‘ 


: Engu 


Mectin 


.ocket Soci 


V 25th 


I Meeting. Congrci 
Blackstonc Hotels, Chicago, Nov. H— 
ASME-Aviation Div. Meeting. 

Nov. 14-15— .Aviation Distributors & Manu- 
facturers Assn., 26th meeting. El Mirador 
Hotel, Palm Springs, Calif. 

Nov. 14.17— Second international Aiitoina- 
Hon Expo.sition, Navy Pier. Chicago. 

Nov. 16-I8-Societv for Experimental Stress 
Analvsis, annual meeting. Hotel Sheraton. 
Chicago. 

Nov, 21-22— Symposium on Aeronaiilical 
Communications— Civil and Military, 
■ ■ ' • •• • '''■•> Engi- 


eis, Hotel 


ica, Utica 


Y. 


Nov. 25-Convei 
Third National Congress (invitatii 
Franklin Institute, Pliiladelphia. 
Nov. 30-Dcc. 2— Ait Transport Assn. 


Natural History, New York. N. Y. 

Dec. 2-3— Eighth Annual .Aviation Confer- 
ence dr Flight Clinic, sponsored by 
I'licson Chamber of Commerce and 
Tucson Airport Authority, Tucson, -Aria. 

Dec. 6-7— Professional Race Pilots' Assn- 
convention. Carter Hotel, Cleveland, 

Dec. I2-16-Ntic1ear Congress and Atomic 
Exposition, sponsored bv Engineers Joint 
Council Cleveland. Municipal .-Auditorium. 

Dec. 17— Wright Brothers Lecture, U. S. 
Chamber of Commerce Bldg. Auditorium, 
Wash., D. C. Wright Dav Dinner at 
Sheraton Park Hotel. 

Dee. I5-I7-Fall Meeting, USA National 
Committee, URSJ (International Radio 
Scientific Union). Universitv of Morida. 
Cainesville, Fla. 

Jan. 9.10— Second National Symposium on 
Reliablllh and Quality Control in Elec- 
tronics, sponsored by Institute of Radio 
Engineers, Hotel Statler. Washington- 
ian. 9.13-Socict> of Automotive Engineers. 
■Annoal Meeting. Shcraton-Cadillac and 
Statler Hotels, Detroit. 

Jan. 19-21-National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers' Croup on 
Electronic Computcr.s. Dallas, Tex. 

Jan. 23-26-Plant Maintenance & Engineer- 
ing Show and Conference, Convention 
Hall, Philadelphia. 

Feb. 2-3-National Symposium on Micro- 
wave Techniques, sponsored bv Institute 
of Radio Engineers’ Antennas' & Propa- 

S tion Group and T « t- i 
roup, Philadelphia. 




simplifij your vinyl sleeving 
requirernents with one grade 

FOR GENERAL PURPOSE USE 

Brand new llesinite EP-69A embodies 
all the necessary properties for a 
"generel purpose" Insulation sleev- 
ing .. . good dielectric character- 
istics, oil resistance, a wide, effec- 
tive temperature range and a satis- 

FOR SPECIFICATION USE 

Resinite EP-59A is designed specific- 
ally to exceed all requirements of 
specification MIL-I-631B. (Type F, 
Form U, Grades A and 8, Class I and 
M. Category 1 and 2). It provides a 
working temperature range from 
— 48‘C to -(-90'C and a dielectric 
strength of 750 volts^mi). In addition, 
it is corrosion, fungus, oil and flame 
resistant beyond specifications. 
Simplify your vinyl sleeving require- 
ments with one grade— Resinite 



EP-69A. Write for samples 
(ormsnee data. 
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WHO'S WHERE 


In the Front Office 

LaKTCDce G. Fritz retired as vice presi- 
dent-Hight for American .Airlines. He will 
be succeeded by T. L. Boyd, his araistant. 
W, Nelson Bumi --..•j — 

r^ioin licit 

Rc*cr Lewis, executive vice president- 


Bump, V 
rt J.lyal 


n World 


and defen: 


s, Inc. 


if Pan 


as asst. secy, of the ,A 
1953 through Sept. 1935. 

G. G. Brooder, vice president of Western 
Air Lines. 

Dr. W. L. Banow, vice president- 
research and development of Sperry Gyro- 
scope Co., Div. of Sperry Rand Corp.; 
George A. Richroath, vice president-manu- 

Dr. Theodore von Kaniiaii, senior scien- 
tific advisor on aeronautics to N.ATO and 
the U. S. Ait Force, named director of 
Gruen Precision Laboratories. Inc. 

Joe Globig, president of Whittaker Gyro, 

necriiig of the parent company. William 
AVhiltaker Co., Ltd. 

Robert O. Vaughan, vice president of 
National Aircraft Corp. 

Albert H. Clarke, r ice pccsidcnt^mginect- 
ing of Crousc-llinds Co., Clarke succeeds 
Carl H. Bisscll, who retired after 53 years 
with the company. 

William A. Roth, vice president and 
former asst, general manager of Cleveland 
Pneumatic 'fool Co., succeeds V'ern R. 
Dnim. retired, as general manager. 


Honors and Elections 

Robert T. Sheen, president of Milton Roy 
Co., elected president of the Instrument 

Dt, Edward Warner elected president of 
the Council of the Interaalional Civil Avia- 
:ion Organization, Henri Bonche iFrance', 
Birger Crinde (Norwavl and Edward Dabbas 
(Lclranon) elected vice presidents for 1956. 

Harry F. Guggenheim, president of the 
Daniel Sc Florence Guggenheim Foundation, 
elected to honorary membership in .Ameri- 
can Rocket Society. 

Ernest Turner Jones, director of Scientific 
Research (Air). Ministry of Supply, Eneland, 
elected 1936-57 president of the Roval 
Aeronautical SocieQ'. 

Changes 

William C. Keller, man^r^ustomer re- 
lations of Convair (San Diego), Div. of 
General Dynamics Corp. 

Jack Nichols, assistant advertising director 
of Northwest Orient Aitlines- 

Maj. Gen. Frank A. Hcileman (USA- 
Rct.l, director of advanced re.scarch for 
Hiller Hclicrsptcrs, 

David M. Jones, public relations Pan 
American World Airways, Tokyo. 

Capt. FJgar Johnston, international ad- 
visor to Qantas Empire .Airways, Ltd. 

Gemld Stone, stall engineer, FIcttner Air- 
craft Corp. 

(Continued on page 89J 


INDUSTRY OBSERVER 

► Douglas C-133 USAF logistics carrier designed for a 25 ton payload and 
power^ by four Pratt & Whitney T34 turboptops is scheduled to make its 
first Right next \larcli. llic C-133 is nearing completion at the Douglas 
Long Beach plant. 

► Rvan Actonaufical Co. has another vertical take-off and landing aircraft 
project ill addition to the USAF delta VTO now ready for flight testing 
at Edwards AFB. 

► Convair is developing a homing version of its Terrier anh'aircraft missile 
for the Navy as a defense against low flying aircraft, Cunent versions of 
the I'enier are be-atii riders and cannot be depressed sufficiently to catch 
low altitude attackers. 

►Mockup of the Douglas C-132 transport will be moved from California 
to the Douglas plant at Tulsa. Okla. USAF has not announced a procure- 
ment program for the aircraft, but the C-132 ptesumablv will bo manu- 
factured at T'ulsa if a contract is awarded. 

►Boeing engineers have plans for test installations of both the Rolls-Royce 
Conway bypass engine and the Bristol Olympus turbojet on the 707 jet 
transjxjrt jsrototype. Continued airline interest in both engines for advanced 
lersions of the 707 prompted the Boeing move, 

►Aircraft Industries .Assn, reports that U, S. engine manufacturers have 
delivered 85.000 turbojet eiieincs to the militarv services since the end 
of W'orld AVar II. Several tnous-md of these engines have been in the 
10,000 lb- thrust class without use of afterburners. 

► The dc Havilland Comet 3 will be fitted with Rolls-Royce R.A. 29 engines 
which will permit it to carrv out a large j»rtion of the flying required to 
obtain an airworthiness certificate for the Comet 4. 

► Present pl.ms call for the Project 'Vanguard satellite to orbit the earth 
at a 40 deg. jjlane to the eqiuitor. In this orbit it will be possible to view 
the satellite from Washington, D. C-. at dawn or dusk. It also will be 
possible to illuminate the satellite with searchlights ojjerated from tlie 
ground. Power for the insttumeiilation in tlic first satellite will come from 
batteries, although the possibility of using solar energy is being investigated. 
Expectations are that the satellite will remain in its orbit about a month. 

► Promising developmental items on Firestone’s Corporal missile arc plastic 
nose cone to rejriacc a spun aluminum cone and plastic mdder vane designed 
to replace a carbon vane. 

► Douglas -MD which crashed at Edwards AFB last week killing the pilot 
and flight cn|ineer was pulling out of a shallow supersonic dive testing 
maximum Q-forccs. This is not the first time that the Navy bomber has 
reached a speed of well over Mach 1 in a dive. 

► Assembly of the first jiroduction model T2V-1, Navy's only jet trainer 
designed for carrier use, was completed last week. 

► Hvdromatic propellers on tlie de Havilland .Ambassador transport have 
had' their civernaul time extended to 1,250 hours and there are plans to 
extend this time to 1,3()0 hours. Several have already completed trial 
periods of 1,500 hours. 

► Navy P2V Neplnnes have made successful ski landings and takeoffs during 
Arctic tests. 'I'he ski-rigged Neptune made several takeoffs from 7,000-ft. 
elevations using J.ATO in about the same length required for taking off a 
whecis-rigged plane. Gross load was 55,000 lb, 

► S-5S production at Sikorskv's Bridgeport plant lias been lield to about 20 
aircraft per month pending an increase in spare-parts output- 
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G-E EXPLOSION-PROOF MOTOR FOR AUTOMA- 
TIC PILOT SYSTEM is rated l/IO hp, 7500 rpm, 27.S 
volts d-c- Duty cycle: continuous at 20% load 
with additional 80% load applied 15 seconds on, 
15 seconds off. Emergency duty cycle : 20 minutes 
continuous full load after motor operating tem- 
perature has been stabilized at normal duty cycle. 


G-E aircraft motor specialists help solve 
drive problem on new Collins automatic pilot 


E. H. Fritze. Controls Engineer, Collins Radio Co. 
(pictured above) says: “In the development of a new 
automatic pilot system, we were faced with an electric- 
drive problem. When two othea suppliers failed to 
meet our requirements, we called in General Electric, 
“In conferences between our engineers and G-E 
aircraft-motor specialists brought in by our local G-E 
Sales Engineer, we arrived at a solution to our problem. 
Sample motors were delivered in three weeks, sairing us 
considerable engineering time and expense. We find 
service like this very valuable,” Mr. Fritze concludes. 

EXTENSIVE TESTING BACKS SERVICE 
When G.E. develops a new aircraft or armament 
motor, extensive environmental testing facilities are 


called into play. For example, the G-E motor for 
Collins was subjected to, and passed an insulation test, 
vibration test, shock test, and an accelerated life test. 
Such testing assures conformance vrith your most 
exacting requirements. 

G-E SERVICE FOR YOUR DEVELOPMENT 
If you have a development that calls for an aircraft or 
armament motor, the same fast, effective service pro- 
vided the Collins Radio Company can be yours from 
General Electric. Just contact your local G-E Apparatus 
Sales Office early in your planning. Or write giving full 
details to Section 704-57, General Electric Company, 
Schenectady, N. Y. 


7h>gress /s Our Most Important Ptoduct 

GENERAL&ELECTRIC 


Washington Roundup 


Budget Review 

US.-\F civilian and military leaders arc deep in consulta- 
tion this month over tlic Fiscal 1957 budget, determined 
to achiese as mucli as possible of Defense Sccretars' 
Charles E. Wilson's S500 million econoinv goal. Savings 
already are being enforced for the 1956 budget and the 
admini.stration insists overall air power goal has not been 
altered. But there are slowdowns, despite which USAF 
says it will maintain and exceed the rate of production in 
overall units numbers. Output of the Fairchild-built 
C-125 assault transport, for example, will be delavcd and 
there is a strong possibility that the McDonnell F-IOIA 
|Ct fighter will be too. The F-IOIB, long range intercep- 
tor version of the Voodoo, will be pushed to hold 
schedule. 

The North American F-lOO and Lockheed F-104 both 
are reported on schedule, and the aircraft are among the 
fighters to be accelerated along svith the B-52 jet bomber. 
Presumably this ssill account for keeping total deliveries 
ahead of the original schedule. Because production of 
most important items ss-as spurred as result of Russian 
progress disclosed last spring. Pentagon rein.iiiis re- 
luctant to discuss details of slowdown in some aircraft. 

Aircraft Profits Hearings 

Outlook now is that public hearings on aviation defense 
contracts heforc the House Amicd Services Investigating 
Subcommittee will shirt Dec. 1. Executive sessions with 
contractors to brief them on the subject matter to be 
dealt with will probabK be held the last week of Niwcni- 
ber. The subcommittee’s schedule has been po.stponcd 
about a week because of the illness of Rep. Carl Vinson 
(D-Ga.), chairman of the Armed Setsuees Committee, 
lire subcommittee is headed bv Rep. Edward Hebert 
(D-La.), but Vinson plans to participate. 

At the hearings, tfie subcommittee plans to proceed 
company by company, starting with prime airframe manu- 
facturers. Indis'idiial contracts will be serutiniacd. Ttic 
subcommittee will consider business not yet finally passed 
on by the Renegotiation Board, starting with 1952 busi- 
ness. The contracts of engine manufacturers, helicopter 
manufacturers, and important aircraft subcontractors are 
included in the subcommittee’s investig.ition. 

Montgomery's Visit 

Britain'.s F'icld Marshal Lord Montgomery soon will 
repeat his tour of appearances in this countrs', escorted 
by USAF. As a year ago, the public can expect the 
\Vorld War II hero to scatter provocative speeches along 
his path, stirring up disputes and red faces among con- 
sersatis’e military minds. Lord Montgomery still is con- 
vinced that todas's aircraft carrier will be outmoded bv 
sm.illcr and faster ships, armed with missiles. He has other 
ideas, recently outlined in a major policy speech before 
the Ro'al United Sers'ice Institution in London. Some 
of his thoughts: 

• “We must take as our objective bringing the three 
services (Army. Na\y. Air Force) more clos^y together, 
cs’en to the extent of combining them into one. - - . 
Separate existence of the three services results, in every 
nabon, in waste of money, waste of manpower and waste 
of time," 

• "We can master the air only if we destroy the enemy 


air forces. We shall never be able to do this unless we 
organize and control the air forces of the Western Alli- 
ance as one single mighty weapon of aii power. - . . 
\\’c .should establish a single political authority for 
the direction of war. I would put this authority in 
North America. ... I have put the military direction of 
the global war in the hands of a Supreme Military .^u- 
thorih'. This Authority would control world-wide air 
operations, either through some agency within their 
own organization, or better through a commander ap- 
pointed for the purpose who sliould be an American, 
since the U. S. A. has the only large strategic air force 
in the Western Alliance.” 

• "We must evolve equipment weapons and techniques 
whetebv our aircraft, our vehicles of delivery, can be 
launched without the use of large airfields. . . . We must 
plan to disengage the tactiwl air forces from the role of 
air defense. 1 nat part of our tactical air forces which 
has the role of co-operation u'ith the land forces must 
be free to do so. . . .” 

• “The governing factor in land armies is that they 
must be reduced in size as atomic weapons become avail- 

• "We shall be fighting the air war at 700 knots or more. 
But we still have a logistic system that moves at 15 
knots.” 

Iron Curtain Going Up? 

ProsiJects for direct air tras ci across the Iron Curtain, 
which have brightened in the pist few mouths, got a 
boost from Sccrctarv of State John Foster Dulles at the 
Gcncs’.i Conference last week. Dulles proposed that the 
Soviet Union agree to open its borders to air travel 
from the Western nations. Britain and France joined 
in the proposal. To back it up. Dulles announced that 
the United States is dropping its pa.ssport restrictions on 
travel of Americans to Russia and otlicr eastern European 
countries behind the Iron Curtain- 

Pan American World Airways is the American flag 
carrier with tights to fly to Russia. In order to start 
service, the State Department will have to get a pennit 
from Russia for Pan American or sign a bilateral air 
transport agreement. 

Interest in direct air operations to the Soviet Union 
has resived in recent months, especially after the cordial 
atmosphere of the Julv conference at Genesa. New 
hopes for air connections with Russia were much in 
es'idcnce at the recent New York meeting of the Inter- 
national Air Transport Assn, where seseral invitations 
svete extended to Aeroflot, the Russian airline, to join 
I.\TA. European carriers would like to develop traffic 
betueen Russia and its satellites and the Western 
countries, and long-haul c-arriers would like to operate 
through Russia to shorten their lines to the Far East. 

Congresswoman Cochran? 

Pilot Jacqueline Cochran, wife of Atlas Corp. President 
Floyd Odinm, will make a bid for the Republican Con- 
gressional nomination from California’s 29tb District. 
The Odiums maintain a residence at Indio. Republican 
Rep. John Phillips, who has represented the district for 
13 years, will not seek re-election next year. Phillips won 
nomination on the Democratic, as well as the Republican, 
ticket except for the last election. —Washington staff 
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Renegotiation Confnses Profit Outlook 


Boeing is ordered by board to refund SIO million; 
lack of definite pattern of action puzzles observers. 


Bv G. J, McAJlistcr 

Washington— The profit outlook of 
the aircraft industry’ was thrown into 
confusion in the wake of a decision by 
the Renegotiation Board ordering a 
SIO niillion refund from Boeing Air- 
plane Company as excessive profits 
during 1952, 

The net refund would be about S? 
million, Boeing said, since the Re- 
negotiation Board figured excess profits 
before taxes. Boeing promptly rc- 
iiested the facts and reasons for the 
etemrination. Thc\' will be furnished 
to the company in approximately two 

If Boeing docs not agree with the 
Board’s reasoning, the companv has 
90 days in which to file an appeal with 
the Tax Court of the United States, 
fi'allure to file an appeal means that a 
unilateral order will be issued bs' the 
Board ordering that the refund, less 
taxes, be paid to the go\’eminent. 

Two Coses in Court 

Temco Aircraft Corp. is the only 
other company where it is publicly 
known that a refund was demanded 
from 1952 earnings, Temco was re- 
portedly cleared by the Chicago Re- 
gional Board, but this decision was 
overthrown by the Board in Washing- 
ton. A hearing was held in Washington 
and Temeo wiis ordered to make a 
5750,000 refund. This case is before 
the Tax Coiirt- 

Another aircraft companv that has 
been ordered by the Board'to make a 
refund is Grumman Aircraft. Tlie case 
also now is pending before the Tax 
Court, to which Grumman appealed 
last May against a decision calling for a 
refund of 5710,000 from profits made 
in 1951. 

McDonnell Aircraft was ordered to 
make a refund from 1951 profits, but 
the case was settled witliout recourse 
to court action. 

News of action in the Boeing case 
set off speculation regarding the Board’s 
policy on profit redeterminations for 
1952, 1955 and 1954 for other air- 
craft firms. Following news of the 
Board’s action in the Boeing case, air- 
plane shares were generallv lower. 
Government sources said that the Re- 


negotiation Board had completed its 
levicw of 1952 profits for all but four 
major aircraft companies. They are 
believed to be Nortli American Ai’i.i- 
tion. Republic Aircraft, Glenn L. Mar- 
tin Co. and Grumman Aircraft and 
lingincering Corp. 

Renegotiation Board would only say 
that "most of the eases involving air- 
craft companies have been conipletcd- 
Our determinations for the cases pro- 
cessed include both clearances and re- 
fund requests." 

No Pattern Revealed 

Reason for the confusion of the air- 
craft companies was lack of a pattern 
in board decisions. "There is nothing 
definite that wc can find in the Rene- 
gotiation Act to serve as a positive 
guide." said one informed observer. 
'‘^Vc can't tell bv the speeches from 
Board members or testimony before 
Congress. The act is too hazy. 

“^'e were not .surprised at the Boe- 
ing ease, we «ere shocked. Boeing took 


a clobbering, a real kick in the teeth, 
'Ihere should be a yardstick on profits— 
a minimum and a maximum.’’ 

Carl E. Huyette, director of the Re- 
negotiation Board’s Office of Reviesv, 
told AviA'riON Wkek: ‘'Tlierc can't 
possibly be a definite yardstick under 
the act that we must administer. Eiery 
case is completely different «ith new 
factors and circumstances that wc must 
base out rulings upon." 

Iluvcttc pointed to the six factors 
that the Board follows; 

Tlic introductors' language states: 
". . . In determining excessive profits 
favorable recognition must be given to 
the efficiency of the contractor or sub- 
contractor, with piirticular regard to 
attainment of t|uantity and qualit)- pro- 
duction, reduction of costs and ccon- 
omv in tlic use of materials, facilities 

• “Reasonabicuess of costs and profits, 
with particular regard to volume of 
production, normal earnings and com- 
parison of war and peacetime products. 

• "The net worth, with particular regard 
to the amount and source of private 
and public capital employed. 

• "Extent of risk assumed, including the 


Profit Data on 14 Aircraft Firms 


her incona taxes as a percent of net worth in its review of s 
avinenis. The pertinent financial data lor 14 leading firr 
eports filed with the Securities and Exchange Comnission: 
(Dollar Figures in Thousands) 


Mrpinne Cp.. 
AirclaftTo] 


48,032 

120,621 

87,700 


23,316 
36,1 26 
73,095 
27,495 
16,723 
65,062 
12,429 
25,703 
152,896 
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risk incident to reasonable pricing poli- 

• "Nature and extent of contribution to 
the defense effort, including inventive 
and dcielopinental contribution and 
cooperation with the Government and 
other contractors in supplying technical 
assistance. 

• "Character of business, including 
source. and nature of materials, com- 
plexity of manufacturing technique, 
character and extent of subcontracting, 
and rate of turnover. 

• "Such other factors the consideration 
of which the public interest and fair 
and equitable dealing mav require, 
which ractors shall be published in the 
regulations of the Board from time to 
time as adopted." 

Huyette said that in the case of most 
airframe companies the first factor can- 
not be applied because of the large 
preponderance of militari- business. "In 
that case,” he added, "sve can only uti- 
lize the other factors that are applicable, 
ush« our best judgment. . . ." 

The Board official said that the de- 
fense contracts are placed in eien’ con- 
ceivable variety. "We have cost-plus- 
fixed-fec, fixed unit price, incentive 
price and so on." Hmctte said. "’TTie 
elements of these contracts create cer- 
tain factors that ei-entually break do«-n 
into expenses and profits. And these 
contracts apply all the way from a fuse 
to a B-47. There simplv can't be anv 
generalization. It would be impossible 
to have any fixed standard of return on 
stands alone. Our strength is experi- 

nie "strength” of the Board, by that 
definition suffered a setback last week. 
Frank Roberts, who has been a mem- 
ber of the Board since it became an 
independent agency of the government 
iiT 1951 and its chairman since De- 
cember, 1954, resigned to join the 
Chrysler Corp- as its Washington repre- 
sentative. USAF particularli’ thought 
that his loss was serious. Roberts was 
close to Air Force proWems in its rela- 
tions with the aircraft industry. 

New Acting Choirman 

Tliomas Coggeshall has been named 
acting chairman. Other Board members 
arc; Donald Ross. Lawrence E, Hartwig 
and Charles F. Mills. 

An industrs spokesman pointed out 
that the committees of Congress check- 
ing into aircraft earnings may want to 
call the members of the Board to obtain 
specific information on precisely how 
the Board figures its determinations. 

There is a Icgislatiie channel for re- 
course if industri' finds the interpreta- 
tion of the Renegotiation Act too strict. 
A Joint Congressional Committee on 
Internal Revenue Taxation is now mak- 
ing a sludi’ of renegotiation "in order to 
determine (1) whether there is any 


necessity of extending the Renegotia- 
tion Act of 1951 beyond Dcccmbw 31. 
1956; and (2) if anv such further ex- 
tension is found iiccessarv, the extent to 
which renegotiation of gosemment con- 
tracts should apply after that date.’’ 

The Joint ’Ta.xation Committee is 
asking U. S. indu.stry groups and specific 
companies for their views on; 

• 5Vhether the tcncgotiah’on ;inthorit\' 
should be terminated or contimicd. 

• Whether it should be limited in scope 
and to «liat areas if continued. 

• How the present procedures for re- 
portins information to the Board can be 
simplified to lessen the burden on con- 
tractors and subcontractor.s in comply- 
ing with the law. 

Boeing has a backlog running into the 
billions. ’The 1954 annual report, which 
did not include orders for tlic KC-I35 
tanker and Pan American World Air- 
ways’ order for 20 transports, gave the 
backlog as 52.131 million. 

Boeing sales and earnings have gained 
steadily since 1952, the vear for which 
the board seeks a refund. During 1952. 
Booing had sales of 5739 million, a 
sharp increase over 1951 sales of 5337 
million. Net earnings for the lear, after 
taxes, were more than 514 million. The 
company paid a cash dividend of 51.33 
1 share and a 50% stock dividend. 

The company had sales of 5918. 2 
million in 1953 with earnings of 520.3 
niillion. Boeing entering the magic 
circle of U. S. industry fast year with 


sales of more than SI billion and net 
earnings of 537 million. During 1954, 
cash dividends were increased to S3 a 
share, a 100% stock dividend was de- 
clared, It was the vear of the first B-52 
bomber, the Wichita Division’s 1,000th 
B-47 and the first order for the KC-135. 
Refunds Will Stiffen 

The excess profits tax will not be in 
effect for earnings in 1954 and 1955. 
'I'hc Board is required to make its de- 
terminations before taxes and the end 
of cxeess profits does not effect its de- 
terminations. But it means that net 
refunds will be stiffer. 

Boeing’s anmuil report for 1954 was 
optimistic about prospects for final 
profit determinations after 1951. last 
I’car for which the company was cleared. 

“Although renegotiation proceedings 
relative to 1952 and 1953 earnings arc 
currently in process,” the report said, 
"information as to final determinations 
for these years is not yet available, , , , 
It is the company’s opinion that earn- 
ings realized in 1954, as well as 1952 
and 1953, were not excessive and that 
renegotiation refunds should not be 
required. However, since a final deter- 
mination on these matters has not been 
made, and since other possible contrac- 
tual adjustments cannot be determined 
at this time, the allowance for contrac- 
tual adjustments, including renegotia- 
tion. of 51,200,000, net of taxes, has 
been retained on the balance sheet.” 


Military c«H«tlonI--for^^ImX «nglnM’«d*'Mrti ?* “FlKiT*«5*tolafed 

. . . S4.1 billlen.nMdy twlc«lh«S2.4billlenei>ligaledliiFiieil 1954. 

Aviation how..*;,*— 

Funds *’ 

(OBLIGATIONS) 
(000 OmillKl) 

(EXPENDITURES) 

(000 Omitled) 

FIsul FIscdl 

1954 1955 

Flicel Fiicel 

1954 1955 

AIrciah, Engines, Peru 

Army 154,245 134,295 

Navy 735,748 -199,045 

Air Force 1,315,120 4,345,304 

MDAP 264,474 98,268 

ToUl 2,469,587 4,182,286 

82,524 66,528 

1,998,406 1,675,765 
6,253,171 6,294,840 
602,948 -68,338 

8,937,049 7,968,795 

Guided Miniles 

Army, 317,255 349,554 

Nevy 139,371 116,589 

Air Force 177,847 547,934 

Tolel.. 634,473 1,014,077 

18,904 87,768 

141,078 175,572 

175,898 305,077 

298,072 568,417 

Eleetronici end Cornmunieetions 
Equipment 

Army 1,709 198,568 

New 52,554 107,973 

Air Force 259,371 730,664 

MDAP 177,870 153,961 

Totel 491,504 1,191,166 

231,474 27,778 

274,374 158,725 

320,155 449,915 

310,268 259,542 

1,136,271 895,960 

Reseerch end Development 

Acr Force 479,587 541,663 

513,291 524,141 
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TERRIER LOADING is automatic: mmilcs 
oie raised fzom storage magazines. 


Terrier- Armed Cruiser to Defend 
Navy’s Atlantic Fleet Task Forces 


By David A, Anderlon 

Philadelphia-Operational integration 
of the Naw's first guided missile cruiser 
—the USS Boston (CAG-U— will begin 
carlv next vear when the converted ship 
joins the Atlantie Fleet. 

Cuntniissioned here lust week, the 
Boston is anned with two twin launch- 
ers firing the supersonic Convair Terrier 
anti-aircraft missile. Fleet operations 
with the Terrier follow extensis’c test 
firings of the missile, including a series 
from the Atlantic Fleet’s experimental 
gunnery ship, the USS Mississippi. 

The Terrier’s range is about 20 miles; 
its speed at burnout is approximatclv 
Mach 2.5. 

The Boston mounts the missile bat- 
teries well aft on the ship, above two 
magazines which store the Terriers in 
a combat-readv condition. Each battery 
consists of one magazine, a guidance 
radar installation and a launcher made 
up of a central cylindrical carriage 
(M. L- Caniage. Mk. 5, Mod. 0) and 
two launcher arms (M. L. Guide, Mk. 
3, Mod. 0). 

Between the upper portions of the 
magazines and at main deck level is a 
small, well-equipped maintenance and 
overhaul shop for periodic checks, in- 
spections and repair of the Terrier. 

Below the main decks arc the storage 
bays and the automatic handling and 
loading equipment. 

Action Sequence 

The twin launchers have a sustained 
late-of-fite capability of eight rounds 
per minute, based on the time cycle of 
the loading equipment. In action against 
single targets at extreme range, the rate 
of fire could be limited by the handling 
capacity of the ship-based radar equip- 

Wlien the Boston goes into action, 
two missiles are automatically loaded 
onto each launcher. To do this, the 
launchers swing to a vertical position, 
with the guide tail facing forward. 
Hatches in the deck open, and the mis- 
siles are elevated from the magazine, 
engaging the guide rail as they rise. 

\Vhen the radar has located and 
locked on a target, the missile launcher 
is brought into action and automatically 
follows the motion of the guidance 

From then on, missiles may be 
fired at will by the gunnery officer, who 
uses the standard countdown technique 
developed for missile firings. 


The ’Perrier is boosted off the 
launcher by a huge solid-ptopcllant 
rocket. After tlirec seconds of burning, 
the booster is exhausted and drops 
invav. Tire sustaincr rocket takes over 
for the duration of the flight. 

The missile is launched into the beam 
of the radar tracking the target, and in- 
telligence built into the missile continu- 
ously keeps Tenicr tiding the center of 
the beam. TTius, the Terrier flight path, 
following the motion of the beam, 
makes a collision course with its ta^ct. 

A proximitN' fuse detonates the Ter- 


Terrier History 

The Tenicr is the first weapons sys- 
tem to come from the Bureau of Ord- 
nance’s ten-vcar-old Section "T" con- 
tract with the .Applied Physics Labora- 
tori' of Johns Hopkins University, 
Prompted by Japanese Kamikaze attacks 
ill the closing months of World War II, 
the bureau established the missile re- 
search and development project under 
the code name of Bumblebee- 

Scientists of JHU/APL made initial 
studies that led to the Teitier: other 
phases of the Bumblebee program have 
produced Talos, another anti-aircraft 
missile with ramjet propulsion, and the 
Triton. 

As Terrier tests made the missile look 
more and more promising, the Navy 
opened a nciv production plant at Po- 
mona, Calif-, and turned the operation^ 
of the facilitv over to the Convair Divi- 
sion of General Dniamics. Production 
began in January 1953. 

The ship-based radar system was de- 
veloped and built hy Rcci-cs Instrument 
Corp.. as part of an extensive program 
on gunfire control and missile develop- 
ment which started in 1948. Under the 
overall project, two experimental Terrier 
fire-control si stems were installed on the 
USS Norton Sound and the USS Mis- 
sissippi. 

Terrier Details 

Parallel programs produced the 
hooster rocket, a job undertaken by 
the .Alleghany Ballistics Laboratory, and 
the missile carriage and launcher. Navy 
personnel in BuOrd and BiiShips dc- 
veloTCd sketch plans for the shipboard 
handling gear. .Actual conversion of the 
Boston was done by the New York 
Shipbuilding Corp. 

'Terrier maneuvers by changing the 
angle of its wings: tail surfaces arc fixed 
and for stabilization only. Planes of the 
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fins are rotated 43 degrees from those of 
the wings to eliminate flow interference. 

There arc four major subassemblies; 
warhead and fuse, fonvatd guidance sec- 
tion, powcrplant and aft guidance sec- 
tion, Most of the Tenicr ahead of the 
wings is given over to warhead and fus- 
ing, plus other scn’ices. The forward 
guidance section is the small evlinder 
immediately between the wings. It 
contains the sen-o motors for moving 
the wings. 

Missile Division 

The powerplant, a sustaincr rocket 
built by the M. A\'. Kellogg Co., occu- 
pies the bay between the wings and the 
tail. 'I'hc aft guidance section mounts 
the fins, antennas and related avionic 
gear, 

Convair produces both guidance sec- 
tions, the spines connecting those sec- 
tions. and all the aerodynamic surfaces. 

The Boston, as the first guided-missilc 
cruiser, forms the nucleus of the Navy’s 
fiist guided-missilc dii ision, to be com- 
manded by Rear Adm. John 11. Sides. 
,Adm. Sides will use the Boston as his 
flagship. 

Commanding officer of the Boston is 
Capt. Charles Martcll, whose previous 
tour of duty included command of the 
USS Mississippi during the Terrier trials 
last fall. Normal complement of 
the Boston is 1,635 officers and men, of 
whom 103 will be missile specialists- 

Latcr next year, the converted cruiser 
Canberra will join the Boston in Sides’ 
division. 
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F3H-1 Program ‘Honest Mistake,’ 
Holifield Decides After Hearings 


\Vasliiii|ton— The Navy's FHi— 1 
Demon program was written off as an 
"honest mistake" after lieatings by the 
House Military Operations Subcommit- 
tee (AW Oct. 31, p. 12). 

The subcommittee's chairman. Rep. 
Chet Holifield (D.-Calif.). said there 
was no evidence of fraud or improper 
actions and that whatever mistakes were 
made were "made honestly,” He noted 
that the Navy took a "Eainble” on the 
Westinghouse Electric Co.’s J40 engine 
which ran into technological difficulties, 
and did not count on the Allison J71 

engine to ndv-anee mote successfully, 

Tlie investigation is tentatively closed, 
but the subcommittee is not expected 
to make its fonnal report to the House 
before the reconvening of Congress in 
January. Objections have been made 
that investigation was not thorough. 
Reasons for Selection 

Meanwhile, the Senate Preparedness 
Subcommittee, headed bv Sen. Lvndon 
Johnson (D.-Tex.), noting that its inves- 
tigation of the Demon program is con- 
tinuing, issued an interim factual re- 
port making these findings: 

• “That in excess of S300 million has 
already been spent. 

• "Ihat the first 60 planes will never 
perform their intended mission. 

• "That at least 12 serious secidenlsand 
18 aborted flights due to malfunctions 
have occurred in testing the F3H with 
four lives lost." The report stated that 
tliree of the accidents resulted from 
engine malfunction, tlrrec from aitframc 
difficulties and six cannot be precisely 
attributed to either. 


• “That the Westinghouse engine de- 
velopment program had a costly impact 
upon the procurement of at least three 
other airplane models.” The report said 
the models were the Douglas XF4D and 
X.A3D and the Grumman XFIOF, 

• "'I'hat the F’H-2, powered with the 
•Allison J7! engine, has yet to fully 
prove itself qualified for its combat 

Rear Adm. James Russell, Chief of 
the Navy's Bureau of Aeronautics; J. S. 
McDonnell, president of McDonnell 
Aircraft Co., and W. W'. Smith, man- 
ager of Westiiigliousc's Aviation Gas 
Turbine Division, emphasized that the 
original .selection of file J40 for the 
l''3n-l was thoroughly justified by the 
previous successes of \Vestinghouse in 
engine development and the fact that 
there were no other engines under de- 
velopment in this thrust class in 1948. 
Of the eleven designs submitted by 
seven aircraft manufacturers in the in- 
terceptor competition which McDon- 
nell won with the h'3H-l, six contem- 
plated the use of the J40. 

Reasons for Failure 

Subsequently, the weight of the 
F3H-1 was increased from 22,000 to 
29,000 lb. to make it an all-purpose 
fighter, to be powered with a higlicr- 
thrust version of the J40 (the J40-24), 
instead of the 40-22. The J40-24 le- 
peatediy failed to meet expectations, 
'llic Navy decided on the substitution 
of the J71 in November, 1952. 1'he 
J40-24 project was cancelled in Sep- 
timber, 1953. The Navy explained the 
delay in the cancellation to the hope 


that the J40-24 might work out and 
that "troubles” with the J71 still left 
some doubts about the project. The 
J40-22s delivered by Westinghouse 
have met specifications but are not 
powerful enough tor the 29,000 lb. 
airframe. 

Smith conceded that the J40 engine 
program “mosed slowly in the face of 
the urgent Korean war emergency when 
the emphasis was on speed, and this 
slowness was delaying the Navy’s pro- 
gram.” He listed five factors contribut- 
ing to the failure: 

• “A lack of tccliuical manpower, 

• "We lacked experiment^ parts de- 
velopment facilities and manpower 
which we know now arc vitally impor- 
tant to successful des’elopinent work in 
jet engines. 

• “We had placed inadequate emphasis 
on the basic aerodynamic aspects of re- 
search, no doubt because of some com- 
placenq' resulting from our success with 
the J30 and J34 engines. 

• “We liad too few 'house,' or experi- 
mental. engines for test work. 

• “Our operations were too widely scat- 
tered for most effectise performance. 
Our development facilities were at 
South Philadelphia, Pa., and out pro- 
duction facilities at Kansas City. Our 
flight test facilities were in three widc- 
apart locations— Delaware, Texas and 
California.” 

Smith said that corrective steps have 
been taken to assure against a repeti- 
tion of the )40 situation. Facilities nave 
been centralized at Kansils Citv and 
W'cstinghousc has invested S20 million, 
"far more than its total profits oxer 
Ihc past 1 5 years from jet engine busi- 
ness.” The expenditure included S3. 6 
million for a complete experimental 
shop at Kansas City, 19 million for new 
basic research laboratories, and S8 mil- 
lion for dexclopnrcnt of PD33 engine. 
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Air Defense Network Proposed 
For Common System Navigation 


By Philip J. KIas^ 

Baltimore— Adaptation of tlie nation’s 
vast network of air defense radars and 
electronic data processing equipment 
tor use as a cuminun systenr of air 
navigation and traffic cuntcul w-as pro- 
posed here last week. 

The proposal was made by Harry 
Davis, technical director of the USAF's 
Rome Air Development Center, during 
the East Coast Conference on Aero- 
nautical and Navigational Electconics. 
RADC IS a principal contributor to the 
development of the air defense network. 

'Die recently announced plan to 
make a trial integration of air defense 
radar and civil air traffic control in the 
Boston area (AW, Oct. 17. p. 13) is 
not intended as a forctunnet of the 
sxstem which Davis proposes. If these 
trials prove successful, however, they 
could provide impetus for taking a 
frcsli look at the potentialities of the 
air defense system for traffic control. 
Reasons for Rejection 

The system which Davis proposed 
would enable minimum-equipped air- 
craft to operate with only an airborne 
VHF or UHF radio transmitter-re- 
ceiver, a transponder radar beacon and 
a "private line" or "data link” adaptor 
for the radio set. This would be a twon 
to lightplanes and to jam-packed mili- 
(arv fighter aircraft. 1716 new system, 
which could be operational by 1965. is 
compatible with present VOR-DME 
navigation aids and could be intro- 
duced on an evolutionary basis, Davis 

Tlie concept of a nation-wide navip- 


tioii and traffic control system employ- 
ing ground radar is not new, It was 
considered and rejected by Special Com- 
mittee 31 of the Radio Technical Com- 
mission for Aeronautics in 1947-48, 
when RTCA was considering a varich 
uf navigation aids preparatory to estab- 
lishing Common System rcquircmeiits. 
RTC.A rejected the idea relegating radar 
to terminal area service, for several 

• Too expensive. The cost of installing 
sufficient radars and associated data 
processing equipment to provide nation- 
wide coverage was estimated to run into 
billions of dollars. At that time, no one 
cmild envision the need and imple- 
mentation of a comparable system for 
air defense. 

■ Technology unavailable. Much of the 
data handling and data transmission 
techniques required for such a system 
had not yet been developed and were 
still considered "blue sky.” 

• Ground derived information: Some 
SC-31 members believed that an air- 
pbne should carry its basic naviption 
equipment, rather than rely upon 
ground facilities. However. Davis points 
out that even present VOR, DME and 
Tacan, are dependent upon ground 
facDitics. 

Complete Monitoring 

"Significant advances in the field of 
digital electronic computation and 
pound-to-air data transmission systems, 
plus tlie vast network of ground radars 
now being installed, xvarrant a re-cx- 
amination of the present air naviption 
and traffic control concepts,” Davis told 
the conference. 


When the air defense network is 
completed, it will eniihic the Air De- 
fense Command to monitor all civil 
and militarv aircraft in tlie skies over 
and around the U. S. Data on individual 
aircraft location, track, and identity will 
be piped into eight central combat and 
32 direction centers by the SAGE sys- 
tem. Here the targets will be displayed 
and monitored by electronic computers 
and liuman operators. 

The svstcni will enable Air Defense 
ground controllers to direct interceptors 
into tlie vicinity of enemy bombers. 
Initially this will be done by voice com- 
munication; liitCT it will be done auto- 
maticallv by means of a newly de- 
veloped "data link” comparable to the 
oft-discussed civil "private line" or Air 
Traffic Control Signalling System. (AW 
Oct 17. p. 79), 

Automatic Transmission 

Davis noted the striking similarity be- 
tween the problem of controlling Air 
Defense interceptors, and that of cn- 
routc navigation and traffic control for 
civil aircraft. Davis admitted that the 
Air Defense system would not be able 
to handle terminal area traffic control. 
However, present civil surveillance 
radars, suitably integrated into the 
SAGE Svstem, could be used for this 
purpose. With the addition of a few 
civil pp-filler radars, the Air Defense 
svstem will be “com|)lctdy adequate for 
traffic control and enroute navigation,” 
Davis said. 

In its simplest form, the system 
would transmit to each aircraft at regu- 
lar intervals its particular gcopapnic 
position. This information would be 
transmitted automatically via a data link 
to the plane’s VHF receiver and data- 
link adaptor, then displayed on a suit- 
able cockpit instrument. Intervals be- 
tween such position-fix transmissions 
might vary between a few seconds and 
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several njinutes, depending upon the ac- 
curacy required. If the plane is equipped 
with a simple dead reckaning computer, 
less frequent data transmissions are pos- 
sible, and the data can be used to re- 
calibrate automatically the eomputcr- 

In a more sophisticated system, in- 
formation on plane velocity, distanee 
and heading to the destination, could 
be transmitted and displayed in the 
cockpit. 

Using a bandwidth of only 20 kc-, 


cquisalcnt to the amount of radio 
spectrum now required by two VUF 
voice channels, the automatic data 
transmission system proposed could 
service nearly 3,000 aircraft simul- 
taneously in each local area, Davis said, 
providing tiiat a position lix accuracy of 
tsvo nautical miles was adequate. 

Greater accuracy would reduce the 
number of aircraft which could be 
serviced. 

One big advantage of the proposed 


system, Davis pointed out. is the con- 
servation of valuable radio spectrum, 
compared to presently used navigation 

With the presently planned network 
of Air Defense radars, SAGE communi- 
cation network and advanced semi- 
automatic ground-processing system, 
“anv pres'ious rejection of ground radar 
for air navigation and traffic control on 
tlic ground of non-availability must be 
rc-ex.imincd." Davis concluded. 


Seaplane Evolving into Weapons System 


Balfimore-Tlie U. S. Navy and the 
Glenn L. Martin Co. are turning the 
seaplane into a weapons system, 

"We base overcome the slowness 
and the elephantiasis," a Martin engi- 
neer told AvtATioN Week, "and have 
started to work on some of the other 
problems." His reference was to the 
now Martin P6M ScaMaster jet-pmv- 
ered seaplane that is revolutionizing 
the Navy’s approach to sea warfare and 
e\-en aroused the interest of the Air 
Force as a nuclear weapon vehicle. 

Last week Martin and the Navy dis- 
closed first sketches of two components 
of tlic new seaplane weapons system. 
Prototypes of both ate under construc- 
tion and will be tested bv earlv 1956. 
Thev arc: 

• Mobile beaching vehicle that will be 
moored unattended in the water near 
a permanent seaplane ramp at fixed 
Nasy bases. Actually, it is a floating 
dolly, equipped witli wheels. The sea- 
plane will be able to taxi its fuselage 
between the horizontal floating tanks, 
then proceed up the ramp under its 

• Senvee and drydock facility that can 
be used at more remote posts, awav 
from home base, where the seaplane 
will be served from a tender. 


Major component of tlic new sea- 
plane striking force, the drydock will 
be air transportable. It will contain 
padded wing carts, which are secured 
beneath the plane’s wing and move 
forward with the seaplane as it enters 
the docking area. The dock will remain 
partially submerged and a series of hull 
pads, which can be operated individu- 
ally, will be raised from beneath to 
secure the aircraft. 

To raise the dock for servicing the 
plane, there will be underwater air bags 
that can be inflated to lift the entire 
package out of the water. 

Bulwarked by support vessels such as 
submarine tankers, tenders and ammu- 
nition ships, the service and drydock 
facility is the final major component of 
the seaplane weapon system that will 
make up the mobile striking force now 
envisaged bv tlie Navy. 

Other components still to bc de- 
veloped, were mentioned by Martin 
engineers: 

• Simpler landing aids that can be used 
at remote places on the water. 

• Mote sensitive instruments to record 
rate of descent. 

• New studies of weather and surface 
conditions, along with a device that 
will gise the pilot full information 


about swell and roughness on the sur- 
face. A radar instrument for this pur- 
pose is under dcvclopnicnt. 

Finletter. Floberg 
On Piaseeki Board 

lliomas K. Finletter, former Secre- 
tary of the Air Force, and John F. Flo- 
berg, former .Assistant Secretary of the 
Navy for Air. have Irccn elected to flic 
Board of Directors of Piaseeki Heli- 
copter Corp. Other announcements at 
the regular stockholder’s meeting: 

• A 10% stock dividend, worm about 
S2.50 a share, "ill bc payable Nov. 21 
on all shares held of record on Nov, 7, 
1955. 

• 'ITie company has a contract with the 
govcniincnt for engineering studies on 
an advanced sersion of a vertical take- 
off transport. 

• Sales tor 1955 arc expected to bc 
above last vear’s. Current backlog is 
more tiinii SlOO million. 

• Approval was given to a stock option 
plan making an additional 30,000 snares 
asailable to key company officers and 

• Action was deferred on a proposal to 
change the company name. 



DRY DOCK (right) to give seaplanes greater mobility will bc tested in early 1956, Proposed mobile vehicle is at left. 
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OKDXANCE EXTHAOKDISMiV ! The Terrier, the Navy's 

new all-weather ami-aircraft missile, is now being produced in quantity by Convair in the Naval Induslrial 
Reserve Ordnance Plant of the U.S. Navy's Bureau of Ordnance. Responsible for supplying our Navy 
with the most effective weapons, ihe Bureau of Ordnance participates in vast programs of 
research, development, testing, and procurement. The Bureau of Ordnance facility at Pomona, California, 
managed and operated by Convair, is an outstanding example of government and industry 
working together to produce weapons systems for the defense of our country. 
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Industry Wants Proprietary-Data Policy 


One of flic most iiiiportjnt, jnd least 
publicized, problems for defense con. 
tractors is tire tendency of tlie Depart- 
incut of Defense to seek liberal rights 
over the dissemination and use of pro- 
prietarv information, such as patents, 
eopn^hts and tecUnieal data. 

Because it is of particular impnrtance 
to the aircraft industrv, ,\viati(m Week 
is printing a report on the basic issues, 
as presented at ;i recent forinn of the 
Procurement Advisorv Committee of the 
National lieentih' Industrial Assn, 

Ific paixir was written by Robert I'i. 
Beach, cnnnscl of United ,\ircraft Corp,. 
and cliairnian of NSI,\*s Contract Nego- 
tiations Committee, 


l'i)t severj] years tlic Iwttlc lints lia\e 
been fonniiig in the contest met in- 
iliistriii] know-hmv, 'I'lic Goscrnnient 
forces, on tlie one side, Inivc been reach- 
ing ever deeper into the shops and 
laboratories of prisatc iiulnstry to find 
and possess know-how. 

Industry, at first unwary and nnl\ iiow 
awakening to tlie seriousness of its 
position, is begiiniing to challenge these 
encroachments. 

Govemniont's assault began mildly 
enougli 1 5 or 20 vears ago in tlie area 
of patents, later swept on to copyrights, 
and now embraces the whole field of 
technical data. In e-.ieh are-a the open- 
ing wedge has been a demand for 
reports, followed later bv licenses and 
llien ciwnership. The battle tempo 
dragged slowly until the end of World 
War II, increased during flic Korean 
incident and has reached a creseentio 

'I'hc stor\- of this conflict is a fasci- 
nating one which ought to be told ni 
full, llowes'cr, I am going to have 
to confine my.sclf to one siiuill ]jart. 
I shall try to sift out and briefly discuss 
the fundamental issues on which in- 
dustry and the Coscminent a|)pear to 
be at loggerheads todas'. 

1 — Is Dots Copyrightable? 

The first issue— not necessarily in 
order of importance; Is the subject of 
technical data an element or branch 
of the subject of copyright? 

In other svords. should an item of 
technical daba. like a drawing or a secret 
process, be regulated and administered 
and disposed of from the point of 
view of the copyright laws? 

The Govemincnt has been saying 


’lv>. Vnd flic it.isoii they ads.mce 
IS that because most technical data can 
be reduced to writing or picture and bc- 
i lusc much of it could be copyrighted, 
tliercfore copyrights and fcchnical data 
'hould be treated as a unity to avoid 
■ diiplietition and confusion’' in terms! 

I won't argue whether this asoids 
any du)>lic~.ition and eunftision in term- 
iiiolugs, but I will make the emphatic 
ikiim that it generates confusion of 
thought and promotes a \iolation of 
|)ioperty rights. 

It is an author's individual inainie'r of 
expressing his ideas which is copyright- 
able— not the ideas themselves, 'llie 
s;ile or publication of a eopyriglited 
work C.irries with it the free right to 
use the ideas embodied in it-therch\ 
destroying all projserty rights in the 

'Ihe mail who writes ;> book on how 
lo sail a boat may copyright the book 
so that some one else eainiut cops the 
l uigiiage and exprcAsions he has used - 
hut mi one would argue for a minute 
that a piireluiser of the book could not 
freely practice its teachings in the effort 
to learn to sail. 

In the ease of industrial know-how— 
or tediiiical data— it is out the language 


or an artistic mode of expression which 
IS important. Rather it is the ideas 
or teaeliings— be they secret processes, 
tolerances, formulae or uhatescr— wliieli 
arc imjxirtant. Hence, no one ever copy- 
rights technical data which he wants to 
preserse for liis ow n use. 

Ilic Govemmeiit's effort to cast tceli- 
iiic-al d.ita in the mold of a eopsriglit 
prohleni is erroneous imd d.iugeroiis to 
indnstrv. It is a disersionary tactic be- 
cause the iwcr.ige biisiues man is likelv 
to exinclude that if the data can't be 
copied, his idc.is and technk|iies arc 
safe from the copycat, 

Tins Is not so. .nid to fall for this 
approach is. to resert to militarr an- 
alogy, like admitting a Trojan Horse 
lieliind the lines. 

2 — Supplementary Source 

Is the solution of the technical d.it.i 
I’tiiblein iillitd with Goseinmeiit poli- 
cies ecmtrolling Snp|jlemcii!arv Sources? 

(Heeimse the term "Supplementary 
Suntes" is often misunderstood, I 
should explain that I use it in the 
sense of one who is producing under 
license the |)roi>riclary right or article 
of .mother called Ihc Primarv Source. 
Perlia|js it wimkl be dearer to refer to 



North American Reactor 


Poss'cr reactor for production of licut energv is being built by North American yVviation, 
liie.. for the .Atomic Moergv Commission in the Santa Siisana mountains 30 mi. noith- 
w'Cst of Los .'Angeles. Graphite is the moderator (or throttle) of the thcnnodsiiamjc 
cycle, and molten sodium metui is the heat transfer medium for cooling the reactor and 
transferring its he-at to the power producer. Output of the finished reactor will be about 
20,001) ku. as aseful beat; estimates show that about 7,300 kw. of electricity could be 
generated from that heat output. Chief feature of the scidiiim-graphite reaetoi is its 
flexibility— it can be used to |itoducc heat, piiiloiiium m uruiiiiim-233. Structure at left 
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NEW ROLLCO HAND TOOL* SIMPLIFIES 
DU PONT RIVETING INSTALLATIONS 


Here is how easy it is to use this 
electrically powered tool: 

1 . Set controlH on taol's mobile unit. 

2 . Press sprine-loaded tip of bond tool 
ajeainst head of Du Pont Aircraft 

Pressure trips micro switch and cur- 
rent flows, pre-heating rivet. After 
nne-half aerand pre-heat, additional 
heat is induced to expand rivet. Each 
rivet is set uniformly and securely— 



• Operator inserts rivet with one hand, 
quickly sets it with the other. Up to 20 
Du Pont Rivets s minute can be eel with 
the Rollco tool. No sfier-finiHhinfE needed. 


without after-finishing, A winning 
combination of simplicity and efli- 

New RoUco Tool Gives— 

BETTER RIVET SEATING . . . positive 
pressure on rivet is needed to turn 
on current. Result: Rivet is firmly 
seated; pressure helps to hold parts 
together. 

UNIFORM EXPANSION . . . heating 
isdone intwostages — pre-heatbrings 
rivet near point of expansion; final 
heat expands it. Result: Every rivet 
is set uniformly and securely. 

HIGH SPEED . . . The Rollco is a one- 
hand tool . . . electrically powered. 
Result: Operator can expand up to 
twenty rivets in a minute. 
MINIMUM MAINTENANCE . . . Tool is 
equipped with special alloy tip. Re- 
sult: Tip life is one hundred times 
greater— without redressing. 

For information and specifications 
on this new tool, or on Du Pont Air- 
craft Rivets, write E. I. du Pont de 
Nemours & Co. line.), Explosives 
Department, Wilmington 98, Del. 


DU PONT AIRCRAFT RIVETS 

(SUPDN!) 


A Product of Du Pont Res> 


. JHSOUGH CHSMISTSY 


Purpostt* of NSIA 

Founded in 194-i, the Natiousl 
Securit)- Industrial Assocstion considers 
itself a link between industry and the 
Aniied Forces. 

It is not a lobbying or pressure group 
and docs not maiutain its Washington 
offices and staff merely ta represmt in- 

Rather. NSIA says, it “provides the 
Department of Defense with access to 
America’s pool of industrial ability and 
experience." 

NISA now has more than 600 member 

of the aircraft industry. Here are its pur- 
poses, as stated in the by-laws: 

• To establish a close working reJation- 
ship between tlie Department of Defense 
and industrial concerns to the end that 
the national welfare is protected and 
advanced. 

• To provide, mutual understanding be- 
tween the Department of Defmsc aod 
industrial concerns of problems of each 
to the end that such problems can be 
met through cooperative effort betweeo 
the Department of Defense and industry. 

• To provide and give direction to scien- 
b'6c research in all fields which affect the 
maintenance and growth of flie Depart- 
ment of Defense. 

• To assist the Department of Defense 
»ith technical information relating to 
industrial experience and practice. 


them as Proprietary Source and Licen- 

Goveroment representatives have 
usually contended that there is little 
relationship between the two problems, 
and have concentrated upon technical 
data in recent years on the assumption 
that Supplementary Sources will be 
lacklcd later, maybe. 

On the contrary, industry takes the 
position that the two are inevitably in 
tcrwQven and should be considered 
and solved together. The reasons for 
this view are easy to understand. 

i'he only category of Technical Data 
which industry by and large seeks to 

f irotect is manufacturing data-i. e. in- 
ormation regarding the manufecture 
or production of supplies or materials 
and processes used in connection there- 
with. 

The Government has no need for 
manufacturing data except for the pur- 
pose of handing it to another manu- 
facturer. So it follows that industry 
must appraise each Government demand 
for manufacturing data from the point 
of view that the data may be used by 
the Government to create or strengthen 
a competitor. 

Since contractor resistance to sur- 
rendering its know-how is based on fear 
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THOMPSON 
Extra-Landings 
TREADS 


Engineering and producing the safest treads 
for year 'round service is the year 'round 
pattern at Thompson... the world's largest re- 
creader of aircraft tires. Devoted exclusively 
CO retreading, Thompson has the sole interest 
of providing airlines with the finest reueads 
and cop-caps available. To insure fast, depend- 
able service, Thompson has plants located in 
Francisco, New York and Miami. 


A pattern for Safety 


THOMPSON 

WESTERN PLANT 
18th and Minnesota Streets 
Son Froncisco 7, California 
Mission 7-7320 


AIRCRAFT TIRE CORPORATION 

SOUTHERN PLANT EASTERN PLANT 

_ Inlernational Airport . 530 Ray Street 

* Miomi 48, Florido Freeport, New York 

TUxedo 8-1681 FReeport 9-8100 
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to funclion properly, the tolerances 
on practically all of (he dimensions 
had to be held to within .0001 ’ or .0002' 
for squareness, parallelism 
and concentricity. 


... a propeller pilch control transmission 
assembly for Beech Aircraft Corporation, 


INDIANA GEAR 

IHDIANA GEAR WORKS, INC. • INDIANAPOLIS, INDIANA 


that the know-how will be used iigaiiist 
the contractor, it is perfectly natural that 
lie is going to want assurance citlicr tliat 
the Coverninent will not hand the 
know-how over to another manufacturer, 
or that if it does, the owner will re- 
ceive adcqtiatc cnnipensation. 

'lire best way 1 know of to satisb- 
this need and allav this fear is to estab- 
lish fair and reasonable rules covering 
the creation of licensees and the coni- 
pensation to be paid the proprietary 
source for the use of his property. It 
is oitt contciitiim that, svitli such assur- 
ance in hand, the presently ernnpli- 
eated problems persadiiig the field of 
technical data would sanisb like the 
morning fog under a Julv snii. 

3 — Competition With Licensee 

Should the Government promote 
competition between the Proprictarr 
Owner and his licensee? 

Or. as Government rcprcscntatircs 
might prefer to word this issue: 

Is it Icgib'matc practice for the C.or- 
enimcnt to transmit the teclmie.il data 
of one manufaefurer to another inaiui- 
factnrer to c.stablisli or strengthen the 
latter as a competitor? 

It is assiiincd in cither ease that the 
propriefart' owiict has not consented 
w illiiigK to the use of his data by an- 
other. 

It is the present attitude within the 
Oepiirtment of Defense that this issue 
must be rcsobed in the affirmative. 
They find substantiation in a distorted 
infcrptcbition of a sound principle em- 
bodied in the .\rmcd Services Procure- 
ment .^ct. 

That .^ct encourages competition b\' 
requiring use of advcrti.scd or public 
bids for Govenimcrrt procurement ex- 
cept in 16 specific circmnstanccs where 
)jrociircmcnt by negotiation is per- 
mitte'd. This, as tliev sav at the Penta- 
gon. is a Congressional mandate to 

So mareliing forward under tlic ban- 
ner of ‘'maximization," tliev leap to 
the conclusion tliat voiir properts- must 
be handed to me so that I can better 
compete with you. 1 know of a num- 
ber of Congressmen who would be 
quite surijriscd to learn flicw liad voted 
for any such principle. 

•Actually it is quite apparent that 
wliat Congress intended to encourage 
was the traditional American concept 
of competition— a ford vs, a Chevrolet: 
a Douglas transport vs. a Lockheed; 
one hiiilding contractor vs, anotlier-not 
an owner of property against his 1i- 

4 — Classifying Data 

Sliould Tccimica] Data be classified 
and administered from the standpoint 
of: 
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The rights to be granted in it? 

I Limited or UiilimitedI 

B. Tile cliaractcr of tlic data? (Op- 
erational \'5. Mannfactuiiiig) 

C. Same other? (Coinrightcd vs. 
Niiiicopvrightcd) 

At first impression tliis dues not ap- 
|>cat to be a fmidamcaital issue, and no 
doubt it should not be. Nes’crthcless a 
large amount of heat has been gen- 
erated in argiimcnts rcioliing about 
this issue. 

The .so-called Whiting draft, under 
consideration about two yc-ais ago pro- 
vided tliat all technical data desired by 
the Govcniiiiciit sliould be delivered 
with eiflier liniilcd rights to use or un- 
iiiiiitcd rights— as the coiitr.ictor and 
llie Government should agree. Im- 
)jlicit to this approach was the assump- 
tion that the contractor would be cx- 
|x;etcd to seek a limited rights protec- 
tion oiih for data which in the normal 
operation of its business it would safe- 
guard from use bv others in industry. 

This draft represemtc'd a logical and 
K-.isonable approach, but was rejected 
Iw the De]jartnient of LTcfcnsc (tor 
whom it was prepared) ‘ Ijccause of the 
administrative burden of policing tbe 
uses to vvliicli the data miglit be put." 

On Dec. 1. 195-1. the Defense Dept, 
circulated a brand new draft of a tecii- 
iiical d.ita regulation, .•\ccording to an 
accompanying statement, its philosophy 
was said to Ire “(1) limit reouirements 
of data to that wliicb is .ictually needed 
and (2) call for data of a kind wliicli 
is useful onlv for the purpose for 
vvliich needed." 

It went on to say; "If data is needed 
onlv for instrnctioiia], operational or 
maintenance piiqioses, it should nut 
contain maiinfacturing infonnation of 
a proprietary nature. If data is really 
iic^c’d for manufacturing purposes, it 
should disclose all that is neccs,sar\ , and 
the contractor and the Government 
should negotiate the terms for its ac- 
quisition. paving for tlic cost of devel- 
oping anv data which is proprietary." 

Unforfnnatclv. the regulation itself 
f.iilcd completely to put into practice 
the lofty principles of its foreword, and 
indiistfv’ was understandably critical of 
it. 

Recently, sentiment in the Defense 
Dept. Iras swung toward cl.issifying all 
tcelmical data as copyrightalrle materia! 
(wliether it is copyriglitablc or not) and 
then providing an elaborate set of rules 
governing the circmnstanccs under 
which the data may be copied, but ig- 
noring anv protection for the substan- 
bve ideas or tcacliings of the data. This 
is the Trojan Horse technique referred 
to earlier. 

It is siibnhttcd that the sound and 
sensible approach to this issue is to 
classify data acoording to its inherent 
cliaracter-i. e. vvlicthct it is intended 



Aircraft Seats 

in the World . . . 

Aerotherm seats styled by 
Charles Butler Associates 
provide the ultimate in 
beauty, restful comfort and 
convenience. Design innova- 
tions include integral tables, 
contoured comfort with an 
open invitation to passenger 
relaxation. 

Structurally, they are de- 
signed to assure safety fac- 
tors in excess of conventional 
requirements. 

Why not contact oxu* pro- 
ject engineers for your air- 
craft seating requirements? 


‘^THrTHTRMIX CORPORATION 



MAWFACrU>E*S . 

THE AEROTHERM CORPORATION 

lANTAM, CONN. 
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CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT LICENSED 
UNDER BASIC PATENTS OF R. C. DEHMEL & CURTISS-WRIGHT. 
CANADIAN LICENSEE; CANADIAN AVIATION ELECTRONICS LTD., 
MONTREAL. BRITISH LICENSEE: REDIFON LIMITED, LONDON. 



and KC-«7C STBAIOFtEIGHTEBS 




For safety and cost reduction 
in commercial and military 
aircraft operation 



Electronic Simulators, built by Curtiss-Wright, save 





American Electric Model 201D 
HYSTERESIS SYNCHRONOUS 
MOTOR FOR REFERENCE 
TIMING APPLICATIONS 


iityon 115 V„ single plinse, 401) cycle 


Many Other Models Fully Developed 

Amcrienn Electnc Minialiircs are a^•,lil- 
nble for operatkm an 60, 400, 1600, oi 


120 In, 

SYNCHRONOUS (Hysteresis or Reluctance 
Models) Output torque range from ,01 in, 

special requirements! 





M 


FIEID ENGINEERING OFFICES In all 
major industrial areas in the United 
Slates and Canada, 



to akl ill rncrlwiiK nuiiutciiaiict. (ipcta- 
tion, inamifacturc- nr whiitcrcr. Hav- 
ing so classified the data, it slimild then 
he administered according to its in- 
Iciidcd |)iirposcs. and it should he paid 
for mid disposed of according to its 
\aluc in the market place. 

This is flic philosoplu- claimed for 
the IXc. 1 15cfensc Oept. draft and 
embodied in the NSI.\ draft of last 
)ulv, Ciirioiish cnoHgli, the DOD has 
sho« u signs lately of brushing off this 
(oncepi on the excuse that indnstiy is 
opposed to it. 

5 — Compensation (or Doto 

A. Should the Contractor be com- 
jiciisatcd for Technical Data fiirnisbcd 
to the Crn emmcnt? 

B. If so. hmv? 

,\s a matter of principle, the Go\- 
iriimcnt will agree that industrs is 
entitled to compensation. r\s a mat- 
ter of practice, it will pay compensa- 
tion onh after exhausting csety as’cnuc 
of legal and economic pressure to get 
the data free. 

If sou think this is an exaggerated 
statement, consider these examples. 

• First- By revision of 1 Sept. I9ss. 
Ah'Pl 7-104. s') requires the insertion 
of the clause set forth in .SSPR 9-112 
in all fixed-price supply contracts un- 
der nliicli any kind or amount of tech- 
nical data i.s cvillcd for. For tlic uniniti- 
ated. this means that the contractor is 
required to surrender sucli data for 
am gos'crnmentiil purpose including 
disclosure to other contractors for sup- 
phing the items eos’crcd thereby. (See 
Secretary Pike’s interpretive memo of 
■/n/55 to the .Assistant Secretary of 
the Anns 1. 

• Second. Some members of flic -As- 
sociation report the receipt this .sum- 
mer of notices from the .Air h'orce that 
no bids or proposals will be accepted 
if any of tlic accompanying drawings 
or data are submitted in eonfidenee or 
marked "proprietary- ’ 

Compliance means that one most 
count as part of his cost of trying to 
do bii.siiiess with the -Air h'orce, the 
loss of all proprietary riglits included 
ill bid data. This can be quite a 
pcnalty-particularly for the imsucccss- 
ful bidder! 

N'ow, assuming that tlic Goicrnment 
w'.mts sonic tccimical data which it has 
iiot been able to acquire free, we come 
to tlie second part of this issue. How 
much compensation will it pay? 

Ilicrc is considerable uncertainty 
over this point, but this much seems 
dear; Tlic Government will pas' the 
cost of copying the data and shipping it. 
But, of course, such payment is by no 
means representative of tlic inherent 
value of the information. 

It is industry’s position that it should 
be compensated for the value of the 


property conveyed, and tliat in arriving 
at such value it is proper to take into 
eonsidcration not only the cost of ac- 
quiring the information but also the 
detriment that may result to its competi- 
tive position- Tliis compensation could 
take the form of a lump-sum payment, a 
royalty or production fee, or a priority 
in' the award of orders for his product. 

'Hie lump-sum payment is not often 
practicable owing to tlic uncertainties 
surrounding the future use to be made 
of it. The owner tends to conjiite up 
all manner of uses to which the data 
will be put. whereas the Goicmincnt 
professes a very dim view of its Utility- 

Monetary payments in the nature of 
fees measured by articles produced with 
tlic aid of the data, or a prcfctenco in 
the placement of Goicrnment orders 
arc more practical methods of com- 
pensation. 

Mo.st mamif.ielnttrs will jircfer a 
liigli ics'c! of operations in their own 
I’laiits to an income based on another’s 
production, Tliis objective should be 
encouraged by the Government as an 
incentive toward continuing progress 
in the des'clnpmcnt of superior goods. 

However, tlic Goicmnient seems to 
sliv away from any agreement to give 
priority to the owner of the technical 
data. They act as if it were somehow 
immoral to agree, as a condition of put- 
ting a licensee in business, that tlic 
proprictarv owner get a preference in 
oiders for liis own product. And this 
notwithstanding the fact that if the pro- 
|iriehary ossmer should refuse to sur- 
render his properri'. there would be no 
ether source with wlioni he could be 
compelled to share orders for his prod- 

Tlie Government is likely to atgue 
that it can't agree to any division of 
business, because it must be free to 
place future orders with the lower bid- 
der. But this is neither reasonable nor 
fair to the proprietary owner. Price 
competition should never be a factor in 
awarding business between a proprie- 
tary owner and his licensee. 

t.iccnsees who get into volume pro- 
duction should and do manufacture at 
lower unit prices than their licensors— 
particularlv when equipped with Goi'- 
emment-owned. rent-free plants and 

6 — Government’s Right 

Should the Government seek for it- 
self the unlimited right to use all 
technical data? 

We can narrow this issue by ruling 
out that large portion of technical data 
which is noncontrovcrsial— to wit; main- 
tenance. evaluation indentifieation, op- 
erational, etc. All that remains is that 
portion which the manufacturer normal- 
ly safeguards-or manufacturing data. 

Thus defined, this issue is the cpitomy 
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OPINDOC 


Combine the experience and confidence of a battle-trained 
jet ace, the scientific approach of a test pilot and up-to-the- 
minute knowledge of what makes a Scorpion F-89D 
interceptor "tick" and you have the Northrop Operational 
Indoctrination man. "Opindoc" men are among the many 
types of Northrop field specialists who work with Air Force 
pilots and technicians to develop peak tactical superiority 
for the rocket-armed Northrop Scorpions which now form 
our first line of defense against enemy air aggression. Their 
counsel is an important part of weapon systems engineering 
at Northrop Aircraft. Northrop is producing the famous 
Scorpion F-89 series; a new intercontinental A-bomb 
carrier, the Northrop Snark SM-62 pilotless bomber; 
and many other closely-guarded weapons for America’s 
arsenal of defense. In accomplishing such strategic 
objectives Northrop has, since 1939, led the world in the 
design and production of all-weather and pilotless aircraft. 


NORTHROP 







an important advance 
in aircraft 

stretched plastic 


of the wliole coiitovcisy over tedinicii] 
data. In cuiin'dering it I .sliould like 
to put aside all thought of legalistic 
rights and duties, powers or privileges. 
Instead I ask that you think of this 
issue on the high plane of statesman- 
ship. In sucli rarefied strahi. tlie ulti- 
mate te'St of an> police should be-ls 
il the best for the eouiitrs? Xot-*is it 
best for a fess- companies or a few 
Goreniment iitfieials— but for all the 
countrs. 

So then, the issue bexsinies; Is it in 
the best interests of the couiitrv that 
the Goscrimieiit seek for itself the 
unlimited right to use all texhuieal 
data? 

We think the iniswer is “No.” 

In descloping our reasons for tliis 
eonsiction. I can do no better than to 
c,'iiote from the \SI,\ letter transmitting 
i.ur proposed regulations on Tcelmic-al 
Oata and bupplenientan- Sources to 
Secretary Pike: 

"In his letter of Jan. 5. 1955. to 
Secretary Wilson. President Kisenlumet 
summari/td his s'iess's on the eonntA''s 
needs in militars strength, and listed 
four considerations apphing more speei- 
ficalh- to onr militaA pre|>arations. The 
srjcond and third were: 

'True Security' 

"Second, true security for inir anuitrv 
must be founded on a strong and ex- 
(jatidiiig cconoim-, readilv cimsertiblc to 
the fa.sks of ssaf. 

“niird, because scientific |)r<igrcss 
eserf.s a constantly increasing influence 
upon the character and conduct of war. 
and because America’s most precious 
po.sscssioii i.s the lives of her eiti/ens. we 
should ba.se our security upon inihtarv 
formations which make ruaximmu use of 
science and teehnologs- in order to 
minimize mmibers in men,” 

11c said later in the .same letter: 
"We can nescr be defeated so long 
as our relatise superiorits’ in productisc 
c-.ipacits' is sustained, ’’ 

^Vc nliolchcartcdlv endorse Mr. 
Isisenhowcr’.s views. Moreoser wc arc 
consiiiccd that the surest way to 
achieve enduring industrial strength is 
to presene our traditionalh' free, pri- 
satc and competitive ceonoms wherein 
each member lias the opportimits and 
the incentive to exec). In this economy 
ef ours, industrial know-how is one (if 
a nianiifacturer's most saluabic assets 
in the cornpctitisc struggle to surviic. 
Its recognition and protection as a form 
of prisatc |)roperts- is essential to that 
healthy industrs' upon which depends 
in turn our national defense. 

Our analysis of flic industrial know- 
how problem shows it lie be in essence 
a conflict between two basic conditions. 

“h'irst. from tlie manufacturer's point 
of s iew. fcnow-hoiv is a form of ])ropcrtv 
in which he is entitled to Mibstantialli 


the s:nne rights of use and eiijosnient as 
is tlie osvner of real estate or a machine 
tuol. One peculiarity of knon-Uo\i as 
|)ropttts is that the rights of ownership 
evaponitc upon disclosure to the public. 
'I'lie only way to keep the projierts is 
to keep the secret. 

The setond and conflicting eoiidi- 
tion arises from the tact that tliere are 
times and eircunistanees when the Gov- 
ernment lias a bona fide, undeniable 
need for the use by some one else of 
an owner's iiidiistrial know-lion . Tliis 
need, when it exists, embraces not only 
file bits and pieces of kiiow-liow wliieli 
tlie Cmernment may base acquired 
liaplia/ardls under one or anotlier eon- 
traet but also file whole pickage of 
cooper.itioii and assistance svliicli a will- 
ing liceiiMir can supply to a willing 

Tlnis, tlie primary task of ;m> polies 
(.11 teclinieal data is to reeimcile tlic.se 
two cimditiims in a w-ay which will he 
fair both to Govcrninent and industn. 
Ilotli partiesj base a moti'C to .seek 
eariKstls for such a siiliitiim. liidii.stry 
on tlie one hand cannot afford to retreat 
hcliind its legal property rights to tlie 
detriment of tlie national defense in- 
terests. Cos'crnment, on the other 
hand, must enesiuragc the cmistiiiit de- 
velopment and iiiipriivcmeiit of indnv 
trial know-how or jxis the price of a 
decline and fall of tliis cmintiy 's teeh- 
iiieal superiorifs and productise |Jower. 

W'e bclitse that tliese eonfliets can 
lie rcsolsed hs the iiromiilgatioii of ;i)>- 
propriatc Gmerimient regulations deal- 
ing with teclmiciil data and siipplcmen- 
tiiry sources. 

Such rcEulations should |)crmit the 
owner to teep liis kiiosv-hosv until a 
bimii fide need for second source ptii- 
dnctioii arises, af whicli time he should 
liitn over or license to tlic snppltmcn- 
tan source all kmiw-iiow and rights and 
other assistance within his control 
wlietlicr or not the Gosemment then 
has any legnlistie claim of title. 

'llic osvner should he compensated 
by the promise of the Goscrnineiit to 
buy from the supplementars source only 
.such quantities of the proprietary article 
as are in excess of the owiicr'.s pro- 
ductisc tapacifs. or to permit rovalties 
based iqion tlie quantities produced by 
the sii|3plemeiitan source lu be ]3;iid 
to the |)rimars source. 

C-46 Paris Sale 

.k])pnixiniateh S900.000 worth of un- 
used Curtiss C--I6 spare parts will be 
sold by the USAI' on sealed bid pro- 
posals to be o|jencd on Jan. 4. Nlatc- 
riel is stored at Slicll)\ .M ' Depot, Ohio. 

Detailed listings of ]>arts cun be ob- 
tained From; Slicibs Ah’ Dc])ot. atten- 
tion MIll’R Ruth' II. Davis, Shelby, 
Ohio, 
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Allison’s 501: Experience Backs Civil Air 


By Daviil A. Aiulcrion 

Indianapolis— llic Allison Model ?01 
commercial turboprop to be dcliscrcd 
to the airlines in time for o|K.Ta- 
tions will be supported bv an iinpressise 
backlog of inflight e^pcriencc. 'lliis will 
total 500,000 hrs. bv the time pising 
passengers ate riding tlic first American 
tiiriroprop transports. 

I'hc M(k1c 1 501 that goes into airline 
service svill be the product of approxi- 
mately 12 sears of Allison exix:rieiicc 
with turboprop development that began 
with the Sfass's T3S and "IMO ptogr.im 
in 1946- 

Flight Experience 

Most of the flight experienee will 
come from Tactical Air Command’s 
operations with the Ij)ckhecd C-130. 
powered by four Allison T56 engines, 
the niilihirv coiintcrixirt of the Model 
501. 

SnpplcmentinB this logged time 
will be the flight time of engines in 
the two Convair YC-151C trans|30tts 
operated by Nfilitaty Air Transport 
Scrsicc and Allison ’.s n«ii Turboliner, 
a rc-engined Convair 240. 

Test rims on the ground simulating 
sea Ici'cl and altitude conditions— now 
totalling over 45,000 hr. for all Alli.son 
tnrlioptops-will be further increased 
cliiriiig tlic next three years. 

'Hiis strong foundation of test nork 
is one of the two major factors behind 
General Nfotors’ backing of the coin- 
mcrcial tnrboproj) engine. The other 
is the design of the engine itself to 


criteria ])urposelv set above those for 
contemporary engincs- 

Engine Layout 

Both the Mode! 501 and the T56 
military version are built to the wine 
basic formula: a high eomprc.ssiim 
ratio, single-spool |«)wer section joined 
to a gear box b\' an extension shaft and 
two struts- 

.'\ir entering the annular inlet 
passes through a 14-stage compressor 
into a e-anmilat conibustor assembly 
witli six Imrners. The discharge from 
the burners drives a four-stage turbine 
coupled to the compressor shaft. 

This power package delivers 3.750 
eshp. at takeoff for a dr\ weight of 
1.750 lb. Its length is 145 in.; width 
27 in., and height 36 in. All o[x;tatiiig 
regimes except ground idle arc at a 
constant 13.S20 engine rpni.; on the 
ground, the engine rpin. can be dropped 
to 10.000. Iliis means that the pns 
pcllcr will be turning at only 740 rpm.. 
as comijarcd with 1.020 rpm. for take- 
off. 

I’ucl eonsnmption at sea level static 
conditions is 0.54 lb- per eshp. hr... 
ivbich corresponds to 2.025 pounds 
per hour per engine, or S,100 lb. hr. 
for a fout-engined installation like the 
Lockheed Elcctra. For cruise at 807? 
power, this figure drojis to 1.590 
lb. hr. 'engine. 

Compressor Design 

Kev to the oierall pcrfomiaiicc of 
the engine is its single-s|)Oul. 14-stage 
compressor designed to a compression 


r.itio exceeding nine tn one at sc.i level 
static eoiiditioiis. 

Choice of this high compression 
ratio as a design goal w-as made by 
J. C. Fetters, now chief engineer, 
power turbines, for .MlisoiTs first turbo- 
prop. the T40. Fetter’s chief reason 
was the pro.s|wtive competition lie 
saw between the turboprop and the 
compounded reciproe-.iting engine for 
future coiniiiercial transport use. 

Before tlie end of the war, Allison 
had run its \'1710 engine as a com- 
130inid engine, feeding exhaust gas 
energy Ijaek to the crankshaft through 
coupled turbines. On the test stand, 
the coiii|Knmded V1710 had touched 
3.000 lip. and shown specific fuel con- 
sumptions as losv as 0.3S lb. hp./lir. 

"But the more we looked at it, the 
more »c analmcd the new gas turbine 
power plant,'' said D. ]>- Gcrdan. di- 
rector of engineering, "the more we 
bccumc eonsinced that «c would have 
to .ibandoii this advanced piston engine 
and start up a turboprop engine that 
would do as well, or paferably better." 

’■"hat dccisinii led to the T40 and 
the later engines in the .Mlisnn scries. 

Comprcs.sor housing for the 501 is 
made of four steel forged qiiattcr-scg- 
menfs. bolted together in pairs 
pennancntly. This is one of the differ- 
ences betsveen the 501 and the T56 
engine, which liad a two-])iccc welded 
compressor housing. .\t the same 
time .Mlison went tn ilic fo^cd qiiad- 
r.mts, tlicy were able to change the 
material to an alloy that had the same 
coefficient of expaiisinn as the coin- 


Design 

pressor lilades. 'This in turn made it 
possible to reduce the blade clc'.iraiiecs, 
and the engine picked up aboul 150 
hp. from that change. 

Stator assemblies are made in halt 
rings and held in cliamiels in each 
housing half by file bolts. Interstage 
seals, made of soft aluminum, are sup- 
ported by the inner rings of the stator 
assemblies. 

Blade tip cle.ir.incc from the limisiiig 
is held to a miniimun by tlic use of 
a special mixture of asbestos and aliiiiii- 
niini polytlienn piint. wliicli is sprayed 
on. baked and ground to a final dimen- 
sion and finisli. 

F'iftli and tenth stage of tlie com- 
pressor are bled fnr starting and lor 
ground tunning in the l().0l)0-rpm. 
regime. I'lus nie-.ms that the outlets 
for tlie lileecl ait had to lx- numifolclccl 
and discharged outboard of the nacelle, 
a condition .Mlison was not required 
to meet on the T56. 

.\itflow capacity of the eimiprcssor at 
standard sea level static ciiiiditioiis ex- 
feeds 30 pounds per second. 

Diffuser-Combustor 

'Ilic .lir leaves the fourteenth stage 
of tlie compressor and enters a welded 
steel diffuser that directs the- air to the 
combustor section, 'nie diffuser is also 
a striietiiral inemlxr that sup|iorts the 
compressor re.ir hearing, seals, diffuser 
se.ivenge oil piiin]) and the six fuel 
nozzles. 

Six separate burners arc housed in a 
single amiiilar chamber formed by oiie- 
picce outer and inner casings. Cniss- 
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Weapon system design combines many arts for the purpose 
of annihilating the enemy. Tlie spectacular stabilizing 
effect of the Lear Yaw Damper on the Right path of the 
F-SbD Sabre is shown In the above curves prepared by North 
American Aviation, Inc., for the enlightenment of fighter 
pitots. "From these dala,”saysNAA, "it is clearly seen why the 
yaw damper is an essential device to make your airplane a 
more effective and efficient rocket firing platform.” 
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14 stage Compressor 


4 Stage Turbine 


wer tubes carrv titc fire ftoin tlic two 
diamctticaliy opixisitc cans nith igniter 
plugs to tlic other four Inirners. Fuel 
nozzles protrtidc to the center of each 
hiimer liner dome. 

Outer casing of the combustor is 
steel and serves as the supporting struc- 
ture between the diffuser section and 
the turbine. 

Allison’s exhibit at tlic recent lATA 
meeting had a collection of comparable 
"luit" parts, new and after considerable 
nimiing. The combustion liner shown 
had a total time of 1,030 hours; only 
a discoloration of the inotal showed that 
it had been used, rhere was no per- 
ccptililc distortion. 

Bce.uise the final clioicc of fuel for 
commercial nperation.s .still seems to be 
undecided. .Vllisoii engineers base de- 
signed a second ignition system for 
kcro.scnc. Originally the TSfi combus- 
lion system was designed for (I’-t. 
which will Ik- the milihiry service fuel. 
"Kvcrvbody seems to think you can 
fill the tanks with fP-4 ot kerosene, and 
light tlie fire,” said Fetters. "It's not 
that simple." 

Turbine Section 

All four turbine wheels arc splined 
oil a common shaft; the as.scmbly is 
made of heat resistant stainless steel. 
I'irsf tlirec stages liavc tiirbiiic blades 
cast from GMR-23s. a S|>eeial allov 
dcscloped bv metallurgists in the Gen- 
eral Motors' research laboratorv. CMR- 
253 has high temperature properties 
superior to any known material suitable 


for blades. CM sav-s. and contains no 
eobalt, tungsten or eolinnbuim. Fourth 
stage blades arc forged of S-S16. 

All blades are- Iciosch fitted to the 
turhiiie wheel rims in fir-tre-c connec- 
tions, broaclicd in a five-tooth lav’out. 
Power Transfer 

'Hie power in the lint gas stream is 
absorbed bv the turbines and fed back 
to the comjjresbor ;ind tlic extension 
sliaft to the gear box. Tlie sliaft in- 
eludes an integral electronic torque- 
meter whieli fnniishes re;idings of 
shaft hp. at aceuracics of plu.s or minus 
one percent at normal rated power. 

Tlie torquenieter measures clectronlc- 


allv the telafive dcflectiiiii nf the tore)iiv 
shaft and a reference, iiuloadcd sliaft. 
Both tliese shafts arc cimneetcd rigidlv 
at the power input end: the other ends 
mount flanges nith aceuratcly spaced 
teeth. W hen the torque sliaft winds 
up under load, there is a displacement 
of the teeth. Faeli of these teeth is 
generating an altcnuitiiig current vv-avc, 
and the plivsic.i! displacement of tlie 
shafts causes a pimse shift vshich t-.iii 
be measured and tcanslatecl into horse- 
power in the coekjiit. 

Two stmts and the extension shaft 
liousing imelinr the gear box firmly to 
the ijovvcr section of tlie 501 . 

The gear train reduces the 13,320 
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WHEREVER YOU FIND AIRPOWER, 

YOU’LL FIND LINK! 



Now, a now ally for USAF student pilots. 
Ifs Link’s latest— tho ME-1 Twin Jet Trainer. 

This new basic trainer makes it possible for the 
fledgling pilot to take a big step forward in the mastery 
of the techniQues of twin jet flight, 
As in actual air training, both instructor and pilot 
"fly" side by side at dual controls in the ME-1. Realism is 

training device, actual "G" forces are reproduced in the 
cockpit and correlated with conditions of flight. 
Here again. Link precision engineering is keeping pace 
with aviation progress . . . helping to provide 
bettor trained pilots for America's defense. 



^ I 




let’s face the 
problem of 

OVERHAUL 

COSTS.... 



There is always a certain attraction 
about a "bargain" engine overhaul. 
But what is most important . . . first 
cost? ... or final cost-per-operating- 
hour? Do you realize that the 10';;. 
to 15'; more you pay for a factory 
authorized Airwork overhaul even- 
tually saves up to 85';; of your 
engine maintenance coate ... up to 
54‘'; of your total engine operating 
cost? Do you know how much you 
save by keying your plane available 
for .service? Here are some typical 
coat figures compiled by pilots flying 
Airwork engines: 


engine rpm. to 1.020 at the propeller 
througli a t«<)-stcp spur-plus-pknctat\ 
.astern. Kirst stC|>dowii is througli the 
.‘.pnr system which reduces iiijnit tpin. 
hy a ratio of >.125. Tile second stc)>- 
down is the planctari' system which 
produces a reduction ratio of 

.\cccssory mounting pads arc on tlie 
rear face of the reduction gear hox. 
'I he magnesium gear housing keeps the 
total weight of the bo.\ down to 450 
lb. 

,\ negative torque signal ssstcin 
(NT’S) is built into the redaction gear 
assembly. The Aerating ring gear at file 
ptup .shaft end of the gear bo.x rides 
ill helitul splines. prcdctennincd 
sahic of negalise torque will displace 
this ring fiirssard against a calibrated 


spring. The motion aetualcs two rods 
in the gear l>o\ nose easting; tlie actua- 
tion operates a prop signal system uhich 
tails for a pitch cliange toward feather- 
ing blade angle. 

Propeller sliaft htaking is built into 
tlie r^uction gear assembh to rednee 
tilt free-spinning time of flic pro|>cller 
after the engine is shut dossil, and 
to present windniilliiig either on the 
gtoiiiid or in flight svhen the prop is 
fully featlicred. 

.Automatic feathering of the pro|>vlkr 
is provided in the event of engine 
faiUitc dnriiig takeoff. 


Testing 

•Mlisoii lias coni|)lctcd a tola! of 
2k 150-hr. tests on the T5fi mililarv 


Ewlne 

Type 

Total Mrs. 
ApprovBiJ 

Averpie Cost 
Per Flying Hour 

R'985 

300 

3.25 

R-IS30 

1200 

3.00 

R-200C 

1600 

2.69 

E-185 

800 1 2.22 

■■actory new parts; factory-identlca 
ools, fixtures and gauges; modem 
lotion overhaul procMures al 


these make Airwork overhauls 
costly at first. But they SQue money 
for you during the operating life of 


Twin Bonuma and Aero Commander 
operators , . . Airwork now overhauls 
your model Lycoming engines! You 
can buy or exchange accessories at 
any Atrwork branch office. 
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coMPim 

ACCESSOKY 
SYSTEMS 
FOR MANY 
BASIC 
AIRCRAFT 
SERVICES 



Pressurization and 
Air-Conditioning Systems 


Suparchirgtts— Atr Cycle end Vapor Cycle Refrigeration 




For Mtemators, Hydraulic Pumps end Emergency Power 



fuel Proportioners 


Mechanical-Draw Fuel From Tanks in 
Predetennined Proportions ' 


Pneumatic-for Temperature, Flow and Pressure Regulation 


With manufacturiog facilities oo both the east 
and west coasts, Stratos is integrating many 
more products into its line of aircraft systems 
and accessory equipment. 


In addition to pressurization and air- 
conditioning systems for aircraft, Stratos is 
now supplying hi^ and low pressure com- 
pressors, turbo drives, valves and controls— 
a more complete group of pneumatic acces- 
sories and systems for many basic aircraft 


services. 



A DIVISION OF FAIRCHILD ENGINE S AIRPLANE CORPORATION 


Main Plant: Soy Shore, Long Island, New York e Western Bronch 


nhotton Beach, Calif. 


1800 Rc 




Elongation— Inches per inch 



Time, Hours Timt-ehagathn ere^ curiiel at POO'F. show high creep resistance nj "17-22-A" (S) 


How to get high turbine alloy 
performance with |pw alloy steel 


I F you produce giis turbioe parts or ocher parts chat 
operate at Icmperatures as high us 1000 degrees F.,you 
may feel you have to use an expensive high alloy steel. 

But you can make parts that will do the same job, and 
save strategic alloys, using "17-22-A" (S) steel made 
by the Timken Company. 

This steel helps you cut costs because it concuins only 
3% alloy. Yet it gives maximum creep resistance up to 
1000 degrees F. The graph above shows it at 900 
degrees F. 

There are other advantages. ''17-22-A" (S) resists 
heat checking and thermal cracking. It is readily work- 


able up to 2300 degrees F. It’s easy to machine and 
weld. And maximum high temperature properties can 
be developed by normalizing and tempering, minimiz- 
ing the possibility of distortion and quench cracking. 

For complete information on "17-22-A’’ (S) Steel, 
und its companion analysis, "17-22-A” (V), recom- 
mended for temperatures up to 1 100 degrees F„ write 
for Technical Bulletin No. 36A. And for help with your 
high temperature steel problems, call upon our tech- 
nical staff, The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 
"TlMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 



Performance 

Coiupariaoii 




Allison 

501-013 

Rolls- 

Royec 

RB-109Tyne 

Nnpirr 
Elend 4 

Bristis 

B.E.25 

Shaft hortepo»«r.. . . 


3,460 

4,020 

3,765 

4,000 

Static jet thruil, lb.. . 


7S6 

1,175 

590 

2,730 

Werghl, lb 


1,750 

1,880 

1,800 

3,200 



13,820 

18,600 

12,500 

10,500 

Engine type.. 


Slnjle 

Twin 

Single 

Twin 

Raduclion S«r ratio. 



^61 

10,97 

"’ll 1 

Comp,«.or.t.s«... 


14 

9& S 

10 

^ 

CiuiK eshp. (<i 30,000 ft 

1,650 

1,910* 

1,600 

3,450 

Poundi of fuel eshp. 
ft. errd 360 mph... 

<e 30 

000 

0,465 

6-0 

0.408* 

0.473 

0.400 


engine. One of flic engines was run 
through a succession of five such tests 
in succession to get some idea of tlie 
endurance capability of the powcrplant. 

Aftcr qualifying on its first run. tlic 
engine was reas'seniblccl for a second 
lo evaluate .some minot clianges in enn- 
figiuation. .After that rim. te.irdown 
and insijcction by IIS.AI' and C.-AA per- 
sonnel, the engine was put back to- 
gether and mil thtoiigli three more 
tests. .At the end of that fifth test some 
of the parts on the engine had in excess 
of 82s hr. nnining time. Sonic parts 
had to be replaccJ becjnse tlicv were 
not .satisfactory, but at tlie end of tlic 
fifth run. tliere was about 89 percent 
of tlic nriginid parts s-aliic left in the 
cnginc- 

Snhseqiiciith that same engine has 
been run tUtmigli tsvo mote IsO-lir. 
tests for a total of sesen sucli runs. 

Included .nnong the tests for the 
TS6 is the tammed-air condition sinni- 
latine a fnll-tlirottle sci kwel run on a 
standard day at 4-10 mph. Duration of 
tlic run is for sO hr., or equivalent to a 
flight distance of Is, 200 niilts. During 
tlicsc tests, the engine delivers a totiil 
Ilf 4.500 shaft horsepower to tlie 
propeller, the difference liciiig due to 
the rani effect of the liiglis|iced flight 
eunditioii. 

I'iatly tills year .Allison citeulated a 
qiicstiomiairc among the airlines to aid 


in setting up a re]irescntati\e scliednie 
for simulated airline o]ierationid flights, 
Out of the ansssets came the require- 
ments fur a 1.000-hr. endurance nm. 
cvcling the engine tlirougli takeoff, 
climb, cruise, descent and taxi- .Allison 
piiteliased an asailable C-120 nacelle 
and set it up outdoors with a Model 
501 powerplant. Hint test stand is now 
running witli a sliakedmvn engine in 


place; the 1.000-lir. run is scheduled to 
begin soon. Diiting the tests, tlie 
engine will be exposed to all tlie normal 
rigors of a niid-\\'est n t-jtliet. 

Final Word 

Allison belics'cs it is in an cmiable 
position svitli its connncrcial tutboproji 
engine. When the engine is rcadv for 
aitline o))entioris, there u ill be a baek- 
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Our extruders have turned out enough 
plastic and rubber extrusions to reach to 
the moon and halfway back. In compil- 
ing this vast experience General Tire’s 
Industrial Products Division has supplied 
thousands of original equipment manufac- 
turers with just about every known type of 
extrusion. No Job is too large, too small 
or too complicated for oiar design and 
production statf. Perhaps you can benefit 
from the fantastic extrusion mileage we’ve 
accumulated down through the years. 

For literature or further information 
write to The General Tire & ILubber 
Company. Wabash, Indiana. Dept. H-2 
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log of a liDlf-iiiillioii hoiits of niilihit\ 
pro\iiig fliglit time, under vomc rather 
nigged operating conditions. 

"If anybody wants to fly commercial 
aircraft of this (the riectra's) general 
size in 1958." says E. B. Ncwill. .Mlison 
gtiiora! manager, “this is the one engine 
that the;- can use to do that . . . there 
is no other engine in the «or1d. regard- 
less of ss'hich side of the ocean sou 
look on. . . 


PRODUCTION BRIEFING 


►A scientific advisory board for the 
I’airchild Guided Ntissiles Division, 
W'yandanch. N. Y-. has been cstab- 
lislied to advise on the planning of 
research programs and development of 
new techniques in the field of guided 
missiles, electronics and atomic cnergs-. 
Members of the board: Dr. Erie A. 
Walker. Dr. Robert I'. Rincliart. Dt. 
^\'alter E. Albertson and Dr. Richard 
M. Emberson. 

►Borg•^^’amet Corp. is building n re- 
search center in Des Plaines. 111. The 
laboratory will contain facilities for 
mctallutgical. electronic, electrical, 
chemical, acoustical, hydraulic, applied 
mechanical, physics and niicicat re- 
search. It will replace the smaller B-W 
central research lab in Bcllwood. Ill 

► Plywood veneer u-sctl for |3acking 
eases is sas ing Conv.iir-Saii Diego S-15.- 
000 annually. The |racking east> con- 
sist of i-in. thick plswnod leiicercd on 
both sides witli stout urapping paper. 
A 4x8-ft. sheet of this material weighs 
12 lb., compared with 28 lb. for the 
same size regular plywood of com 
parable strength. 

► lohns-ManvMlc Corp, has split its 
Industrial Products nisision into In- 
dustrial Insulations Divisinn. Don I,. 
Hinmon, general manager; Packings 
and Eriction Materials Division. Er.m- 
cis I- \\'pkem. general manager; and 
tlie Pipe Disision, Rolicrt E. Orth. 
geiicr.il manager. 

^Mctliod of furnace brazing titanium 
and its alloys to themselves or to stain- 
less steels, low alios steels and other 
alloys ssithout flux has bex;n dcscloped 
b\ the Stainless Processing Diiision of 
\\'al! Colmonoy Corp., Detroit, Midi. 
Shear joints of tihiiiium-to-rit.inmm 
ate said to have strength of 2i,U00- 
25.000 psi, at room toinpcrature. 

► New address; ,-\mciican Helicopter 
Division of I'airdiiUI Engine &• -\ir- 
plane Corp.. from Manhattan Beach. 
Calif., to 118 E. IS St.. Costa Mesa, 
Calif. 
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A.rtierica,’s finest service 
facilities for Tbnsiness aircraft! 




thoroughly experieitc«d : 

HYDRAULICS - ELECTRICAL- RADIO - ENGINES - FLIGHT 
CONTROLS -INSTRUMENTS -INSTALLATION OF NEW 
LODESTAR NYLON FUEL CELLS AND DC-3 LONG KANGE 
AUXILIARY FUEL TANKS - DC-3 GROSS WEIGHT MANUAL 

Complete engineering service is available. Our radio and elec- 
tronics .service center is CAA certified in Class 1 and Class II. 


Try our quick, efficient turn-ground service! 



fliResearch Aviation Service Division 

Los Angeles Internotionol Airport, Los Angeles 45, California 


LETTERS 


Polar Competition 


the first PohT sen icc, Cansdian I’acific Air 

Question on Quarles 

■ ?„r,;a 



Talent Pool tor U.S.? 

iSsS'li 

,»”iT,S7ui: ;,r as 


Zl'V 


It of the man em- 



PACT 


fiYHOHECHANISMS, INC. 


OXYGEN 



FOR THE LATEST 
ADVANCES IN: 



©MOMechaSS© 




In 1942, G-E iel engines powered America's first jet aircraft, the Bell 
P-S9A. Today, more G-E jets power Air Force planes than all other 
jet engines combined. The sleek Boeing B-47 bomber uses six G-E 
J47'$. In addition, J47'$ power the nation's jet fighter mainstay, the 
North American Aviation F-86 Sabre Jet. 


Is Our Most Important T^roiluef 

GENERAL ^ ELECTRIC 


Four examples of how General 
in world-wide race 





Electric helps U.S. progress 
for air superiority 


Worid Wor II "Liberator" had gun turrets powered with G-E amplidyne 
drives, directed and fired monually. Today, newest TAC bomber 6-66 
has G-E fire control system which is radar directed by remote control. 


^ogress k Our Most Important Pnduit 

GENERAL^ ELECTRIC 



^ogress k Our Most Important Product 

GENERAL® ELECTRIC 


"^ogross k Our Most Important Product 

GENERAL® ELECTRIC 


G.E. supervised test development of V-2 rocket, shown above in first 
launching from U.S, aircraft corrier. Today, advanced G-E design 
rockets like the RV-A-10 provide new data on large solid propellont 
rocket motors for use on guided missiles. 




stretching the Path of an Electronic Pulse 


Military coding equipment takes one pulse and 
inserts it into a delay line and in etfect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 


variable within its over-all capacity. It is adjust- 
able with 'the greatest facility for any desired 
interval. The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral's capabilities in the field of military 
electronics. Address inquiries to: 


Admiral 

CORPORATION 

Government loborotorief Division 
Chieego 47, lilinois 


LOOK TO Admiral for 

o RESEARCH ♦ DEVEIOPMENT • PRODUCTION 

in tKe ReWs oft 

COMMUNiCAPONS, UHF and VHF, airborne and ground. 
MILiTARY TELEVISION, receiving and trontmitting, oirborne 
and ground. 

RADAR, airborne, >h!p and ground, 

RADIAC • MISSILE GUIDANCE • CODERS and DECODERS 
TELEMETERING • DISTANCE MEASURING • TEST EQUIPMENT 




FACILITIES BROCHURE 
detcriblng Admiral plonls, equip- 
ment ond experience sent on 
request. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates cNolienging opportunities in the Reid of your choice. 
Write to Director of Engineering and Reseordi, Admiral 
Corporation, Chicago 47, lllinoiv 


plover] oil tliul job there would be n eoii' 
•itlerable slovving up of [he drift of engineer!, 
•iivuv from the ^irereft iiicliistrY, 

liowever. the main topic of mv letter is 
this. Here in Canadn there is a dearth of 
firms employed in aircraft and eii|iiie design, 
with all due regard to the present firms 
who do undertake original design ssork. 
yuite a number of engmeers and seientisfs 
uirrenflv employed in the aircraft indnstrv 
would like to further their cvperienec and 
opportunity for advancement hy inoviiig 
South over the border, where the. field is so 
diverse, .\pp1ications are suinnifted to firms 
ami the reply is received AL'e are wiriv tliiil 
we cannot employ people of Canadian or 
llritish dc'seent. IliU reply is reevived from 
most firms but nevertheless some .aircraft 
firms do take such aliens. Is it po.s.snile for 
vniir magazine to publish tlie conditions 
mider wliicli a Britmi or Canadian {who i- 
prepared to become a U. .S. citizen bnl not 
lis Icive the aiieraft industry for five years 
in doing so) can enter tlie LI. S. aircraft 
or related industTics. It ivoiild sas'c a lot 
■il w.isted effort, also, if ;mi conUl list the 
finn.s who arc prepared to accept applie-.i- 
timis from this side of tiic border. f''inalli. 
if tile need is so .short in the U. S.. wlii 
is It so difficult for citizens of an ally of 
the LI- 5. to work for the defense of the 
U- S.? 1 trust that yon can do this .scts’lee 
for vonr many Canadian subscribers. 

Bf.aN.vxD .V. lIoosoN 
F-IO Bexhili Court 
North Kingsvvav 
Toronto IS. Canada 

{The State /5e()artinenl lias no stated 
pofio' on the employment of foreign engi- 
neers by U. S. firms. Unofficially. Iioivcvcr. 
the raiding of foreign firms fo .secure tccJiiii- 
eian.s is discouraged and has hrought com- 
pfainl.s from other goveriuiicnts fjiotahh' 
Canada) in the past. — Ed.) 

On Pressure Suits 

In the article In the September 19th issue 
of \vlation \\'eek Ip. 27), tlie statement 
“lit 6?,OUO feet it doesn’t work, you just 
die. there is no doubt about it ". is incorrect. 
I liopc th.it ivhen I spoke I did not leave 
this impression with you. and so I would 
like to sec it changed to read properly. 

I was trying to point out tint willimit 
the {pressure) suit, if ion lost cabin pics- 
siirc at altitudes of this natua-. tlicre would 
be no chance whatsoever to survisc. I did 
not even mean to infer that in t-ase the suit 
failed, yon would die. as that would be a 
double failure ) first tlie cabin pressure, then 
the suit.) Iliis would be about tlie vimc 
as leas'ing voiir airpl.me and then having the 
paracliute fail. 

Diiring tlie talk. I pointed out 1 felt the 
suit liad saved me on two different (xeasiom 
and was definitely required an all fliglits 
alsDvc 45.00U feet. 

tlcrman R. (Fish) Salmon 
En|ititering Chief Test Pilot 
LoAheed .Yircraft Corporation 
Burhaiik, California 
.jerotforr fTpek Kctrompp iJtp apin- 

riiiiH'it in thp tnagiislnp'p pditoriiil 
rotuwnM. AtiHrppa ipuorn to thv Editor. 
Aeialion IF'reft. 330 W\ 42 -Sr., Acre 
Vor* 36, y. V. Try to krep Iptteri 
under 500 tcorda and giro ii genuine 
iJenti/ieolion. IT'e iritl not print 

lerite'rx itili be tcitbheld an reqiieiit. 



SERVO 

MOTOR-GENERATORS 
FOR EVERY 
PURPOSE 


KearfoteSetvo Motor-Generators are clioraccerized by low rotor inertia, low 
time constants ami high stall torque. Mocor-Generator combioacioiis pro- 
vide Vi to 3-t volts per lOOU R.P.M. with an extremely linear output over a 
speed range of 0—3600 R.P.M. and useful output up to 10,000 R.P.M. 





eavmtt 


Send for Bulletin dcsccibiog 
Servo Moior-Gcncrators of in- 
cetesi CO you. 

ENOINEEkS 

Many opliottuniiies in tbe field 
of Precision componems are 
open. Write for details today. 


A aUXSIOIAHY C 

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 

Sell! or4 6.jlM.risa OBlt» 1370 Awrsit, Clifrai. H. I. 
aworifc., laa w. aa.adps SBMi, ctaM»«.iii. Souii. c»ib.i o»ie., 6”' ~ • 
W«l Cegil OIHCA 2S3N. V 






Three USAF Contracts 
Awarded to Lockheed 
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iNtON STREET • SLENBROOK • CONNECTICUT 


This new type of laminated shim brings you all the advantages of 
aluminum — light weight, freedom from corrosion and electro* 
lytic action — in shims that P-E-E-L quickly and smoothly for 
adjustment. They're bonded over their entire surfaces and are 
made just as carefully and expertly as the brass and steel lam- 
inated shims we’ve been producing for over 40 years. 

Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015" to .llS", sizes to 20" x 48". 

For free sample of material, further information and prices, 
please write us direct. 


Only the Laminatect Shim Company 
gives you shims of Lamlnum'^ 


SHIM 


— O COMPANY, INC. O 








Aircraft 
Controls 

selected by Piasecki 
for pilot's automatic release 
of cargo from H-21 Helicopter 


Filling in ideally with the military's new concept of rapid 
mobility of uoops and supplies, the Piasecki H-21 helicopter 
is able to make cargo delivery "right on the spot" without 
landing. An ingenious cargo sling lets the pilot drop the 
load at a destination point simply by moving a control 
in the cockpit which automatically releases the cargo hook 
This permits unloading in rough, secluded country and 
other inaccessible areas. To actuate release of the cargo hook, 
a high speed, high torque Barber-Colman rotary actuator is 
used. Development of this for Piasecki is another example of 
how Barber-Colman engineers and production facilities can 
be employed to find the b«t answers to a wide range of 
aircraft control problems. 




The complete line of Barber-Colman aircraft controls includes: 
Actuators; Valves; Positioning Controls; Temperature Controls; 
Small Motors; Ultra-Sensitive Relays; Thermo-Sensitive Elements. 
Write for Catalog F-ll-fl-I. Engineering sales offices in Los 
Angeles, Seattle, Baltimore, New York, Montreal, btcibournc. 


Barber>Colman Company 


Mh»ile Engineering 


Holloman Commander Cites Need 
For Better Missile Components 


By A\ illiuiti Coughlin 
Los .\ngcles— Brig. Gen. l.eiglitiiti 1. 
Dnvis. cummniicler of the lloUiiiiinn Air 
Dovclopnictit Center, luis asked the air- 
craft indiistrs to hitild greater reliuhility 
into its avionics components for mis- 
siles. which, he stiid, itquirc fur greater 
reliability than those for uitcrjft. 

Gen. Davis, in an .iddrcss before a 
meeting of the 19ss Aniericuii Institute 
Ilf Klcctrical Engineers 'leehnical Con- 
ference on .'Aircraft Islectficu! Applieu- 
tions, fold delegates dial the altitude, 
temperature and accelenition require- 
ments for missile components are liter- 
ally "out Ilf tliis world." 

"I would like to emphasize," he said, 
"that the requirements for electrical 
power supplies and elcetrieal equipment 
are more stringent for missiles than for 
nihahite-d airetaft. They are more strin- 
gent in terms of oserali reliability and 
quality control and mote severe in tenns 
of the enviromnent." 

lie noted that rclajs, power systems 


;ind instnnnents will have to operate 
satisfactorily in an acceleration field of 
hetween fi and lOCs for periods meas- 
iited in minutes. Gen. I^avis slid shake 
table tests to determine the ability of 
tile cimipnneiit to withstand acecieni- 
tioii are insuffieitiit. 

Siistaincd acceleration— such as that 
prodneed by a centrifuge or rocket sled 
—is necessary . 

Shake Table Tests 

■\\’e base found." lie added, "by lest 
on the skd at Holloman that instrii- 
inents which liai e passed standard shake 
tabic tests invariably fait midcr suv 
tained acceleration loading." 

lie asked component mamifaeturers 
not to assume that components tie- 
signed for aircraft have eitlicr the char- 
acteristics or reli.ibiiitv tliat is required 
for missiles. He cited this incident to 
illustrate Iris point: 

Recently, three T-s’ jet trainers 
landed at 'l inker Air l orec Base yvitliin 



Spherical Spinner For Transonic Propeller 

spherical mm-ri)tatine .syiiiiiict tiumittcxl tin the nose iif the McDtniiicll XE-'-S.SB. 
transonic jiTopellcr test seliicle. is otic N,\C.\ upprrrach to the ptubleiii of proyicr fairing 
of the propeller blades at their roots. 

M'itli this new- spinner, blade contours can lx- cairietl right douii to the blade root 
instc-ad of fatting into a circnlac section. \ six-cial seal clani|icd to the blade rotates w-ith 
it. so that the spherical cniitniir of the spinner is iiuiinfaioed at all blade angles. 

Mafor piirptMe of the flight investigation with the spherical spinner is to determine the 
local Row around the spinner itself, without the presence of propeller blades. Data from 
the flights can be used to detcniiine pitch distribiitinn of blades as they appniacli the 
spinner surface. Local flow may be altered enough by the spinner to cause negative aiiglev 
of attack, wliicli is one of the im|xirtaiit K-asoiis for the flight test progniii. 


NOW...Perletl 

MicroBrazer 


THE SECRET'S in the timing, c 
Accurate adjustable timed 
heat cycle is set by leodmon. 

Then operator presses foot , 
switch to start cycle; heot shuts .k 
off automatically, assuring 
perfect solder connection even 
on smollest electronic eompo- 
nents. No more burned insuio- 
lion or cold joints. Exoctly the 
correct amount of heot avail- 
able, time after time, Timer I 
ronge of 1/60 to 3 seconds. "K. *1 
Silver solder brozing to 1250®. 
Zephyr representatives will ^ 
be glad to show you how the 
MicroBrazer can save time end x -Jr 
reduce rejects- in your plant, 7 i 
on your assembly line. \/\ 


FREE Demonstration 

in your own plant ... on 
your own work 



’■ MANUFACTUIINO COMPANY. II 
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welded pipe 


. . . with smooth inside 
surface free from 
bead or undercut . . . 

Now you can get any gage TRENTWELD stainless 
pipe or tubing with a smoother inside surface than 
ever before — free from any undercut or projecting 
bead. Here’s why . . . 

With their new, patented, Contour-Weld' process, 
Trent puts gravity to work. Molten metal in the weld 
zone is always pulled down by gravity - but, in Con- 
tour-Welding, the weld’s at the bottom. As molten 
metal is pulled downward . . . held together by surface 
tension ... it forms itself into the inner contour of the 
pipe, rather than taking the opposite curvature as 
happens when welding is done at the top. 


Why Trent's Exclusive Contour-Weld Process 
means smoother welds . . . 



that is otremely dIfRcvll to remove by cold working. The cold 
for erosive and corrosive attack. Cleaning is ditRcult. 


Whal Contour-Weld means to You 

Because Trent has always used uniformly rolled 
stainless strip, Trent pipe and tubing have long been 
known for extremely high uniformity both of wall 
thickness and curvature. Contour-Welding extends 
that uniformity to the weld zone itself. There's no 
projecting weld bead ... no undercut Flanged or 
flared ends are smoother, too , . . cavitation corrosion 
or erosion are completely eliminated. By every teat, 
Trent Contour-Welded pipe outperforms any other 
pipe or tubing. 

Test this exclusive new TRENTWELD stainless 
pipe or tubing yourself. You’ll find it’s ideal for any 
application, including such demanding ones as high 
pressure hydraulic lines . . . lines carrying corrosive 
chemicals . . . high-velocity systems. And use Contour- 
Welded pipe and tubing with confidence, for it's made 
by Trent — tube mill specialists. 





TRENTWELD 


ii ptotecltd under U.S. Patent 27t6,692. 

STAINLESS STEEL TUBING 

MIES OFPICII, EtST TIOr.niSCOHSIH |lubudi<rre< 


t.ceiieial: 


I OlirCIILE STIIlOUllPUr OF MHIIO] 






ten niiiiutts of cacli other- Gen. StJii- 
ley Iloltoner. tunimaiider of the .\ir 
I'otcc night Test Center and pilot of 
one of the aircraft, had no trouble. 
Gen. Bernard Selircitcr. coinniander of 
the Western Oeselopnient Distriet, had 
an electrical poner failure and had to 
use his emergency system to get his 
gear dossil. Gen. Das is found his land- 
ing gear indicator giving a fal.se reading, 
but a rjuich check assured safety and he 
landed ssitliont incident. 

Bench Test vs. Performance 

"Here sserc three of out most mod- 
ern and reliable tspc of plant and tsso 
of the three had elcctrital system 
trouble." Gen. Dasis said. "Had they 
been missiles, one ssinild liasc surely 
tailed— and another, lacking hnman 
jirdgment. might liasc failed in its inis- 

A\ another example of the impor- 
tance of component reliability, be re- 
ported mi an expensive and complie.ited 
missile ssliich lias been under test for 
about a veiir ss itb little increase in suc- 
cess. He said field tests hasc sliosvn a 
probability of success nf about 10'>. 
The contractor, on tlic basis of btmli 
and cimipoiieiit tests, had reported tliat 
rcliabilits should be about hOTf.. Gcn. 
Davis said the imcertaiiity in determin- 
ing component reliability explained the 
diSerenec. 

",\ reliability determined in the labo- 
raton- to be only three or four failure's 
in 10,000 operations.” he said, ‘‘could 
easily shift under field and environ- 
mental eonditioiis to fisc or six failures 
per 10,000 operations and shift the net 
system reliability from 60% to 10%." 

"Our iiii.ssilc dcseinpment programs 
arc vcr\'. verv expensive.'' lie added, 
"lint only in cost per missile fired, but 
in the running cost of tlie contract itself 
:vs it drags out in the period where the 
contractor is denionstrating leliability 
before production releases. 

lie said manufacturers must build re- 
liable power supplies and electrical eom- 
poiicnts because of the expense when 
failnic means the loss of a million dollar 
missile. 

Rohr Reports Net Gain 

The annual report of Rolir .Aircraft 
Corp-, of Chula A'ista, Calif, released 
slions an increase of Sl.788.73' in 
working capital and a gain of 52.552.- 
937 in the net wiirtli during tlie year 
ending July 31. Sales, however, were 
slighth down— 582,-1(17.804 as compared 
with 5101,604,448 for the previous 
year. President I'rcd II. Rohr said tlic 
working capital stood at an all-time 
high of 56,610,445. The net wortli was 
placed at 510,471,522. Net earnings for 
the year were 53.269,009. 
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How Boeing engineers are penetrating the "thermal thicket" 


WTven this hank of lights is turned up to 
ils full 288 K\V, skin temperature of the 
aluminum |>anel reaches 700' F in a few 
seconds. Data From this and many other 

create syslems and componems able to 
withstand the sudden increases in tem- 
perature of tomorrow's fast acecleraling 
airplanes and missiles. 

More than 6,000 engineers are meet- 
ing the challenges of aviation's future at 
Boeing. They include mechanical, elec- 
trical, civil and aeronautical engineers 
and mathematicians and physicists with 
advanced degrees. And more engineers 
of every kind are needed for ^ing 
research, design and production projects, 
tanging from nuclear power to titanium 
forgings and from guided missiles to 
gas turbines. 


Boeing engineers are investigating 
problems never faced before. Often they 
dc.sign ihcir own resi equipmem. like ihc 
"quick heat" facility shown here. Other 
Boeing-designed equipment includes elec- 
tronic computers of the latest tyi>c. a new 

lies up to Mach 4. test elnnnbcrs to pro- 
duce extremely low temperatures and 
atmospheric pressures and the su|xirbly- 
appointed, mulci-million-dollar Flight 
Test Center. 

A great and ever-growing team of engi- 
neers operates these test facilities and is 
now creating from resulting data the very 
high-si»ed planes and missiles of a few 
years hence. Because of Boeing's solid 
growth, there ace more than twice as 
many engineers with the company now 
than at the peak of W'orld Wat H. A 


quarter of them have been with Boeing 
more than 10 years and some for more 
than 30. 

This indicates the security and growth 
potential of a job with Boeing, if yoii 
want to he a member of aviation’s top 
creative team, it will pay you to investi- 
gate the advantages of a Boeing career. 


JOHN C. SANOERS. Staff Enilnesi-Paruniitl 
BHlnt Alrplans Co. Dspl. C-4S, SeatUe H Wasti. 



SEATTLE, WASHINQTON WICHITA KANSAS 




PRODUCTION 



RYAN PRODUCTION line turns out licjiiid-jimiicUant rocket motors hi Firestone's Corporal 5nrfncc*to*siirt:ice missile. 


At Ryan Afronaitlical Co. 


Diversified Production Means Prosperity 


B)- Irvinj! Stoiio 

San Diqio-Rtan Aeronautical Co. 
lias found a simple fonmila for pros- 
pcrits-divcrsiJication. 

Ryan’s activities cover suclr varied 
fields as jet-powered scrtical takeoff 
(VTO) aircraft, jet-posvered target 
drones, avionics, aircraft and engine 
toinjxjnents subcontract work, welding, 
exhaust systems, pneumatic ducting. 
.•l^mct•al honeycomb structures, tita- 
nium alloys research and experimental 
labricatioii. 

Within the last tlirec years. Rsan’s 
ui|iiiceritig dis ision has tripled in siirc: 


one out uf escry sesen employes is in 
tins division. 

T'his expansion has ]xiralleled a shift 
in emphasis of Ryan's activities towards 
greater prime contracting- 

I'hrce sears ago, Rran liad a ratio of 
s'' prime contracting and 9i'' sub- 
lontnicting. Today the eumixuiy is 
doing prime contracting and 75% 
'nbconlraeting. 

'I'iiis doesn’t mean, howes cr, that siiis- 
eontracting is due for a continuing de- 
emphasis. T. Claude Rsan. Rvaii’s 
founder and president of the 3 vycar-old 
company beiicres that it is desirable to 
be engaged in both proprictars' items 


and subcontracting, with cacli ttpie- 
senting a substantial portion of the or- 
ganiiation's ivork load. 

One of the top engineering projects 
at Ryan has lx;en the development of 
its Model 69 \'TO plane, no« at Kd- 
wards Ah'B for fliglit testing. This pure 
|Ct \'TO, powered bv a Rolls-Rovee 
.^son engine, uses its jet blast for both 
lift and control. 

It is tlie first of its type to be designed 
as an actual experimental aircraft as dis- 
tinguislied from a test r chielc. 

Principles of operation of the VTO 
plane liase been ttcirked out with a prior 
Navy test rig, and flierc is every reason 



AFTERBURNER cooling ducts (left) and pneumatic ducting secb'ons (right) both come fruni Rian's San Diego produetiuu lines. 
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Jet Engine Parts, Gonibuslioii Chambers, Fuselages, Avionics. 


RYAN’S new 5175.000 engine lest eel! dm handle huge tiiibojels. 


RAMJET combustion cliambcrs get final inspection. 



SIANT FIXTURE (or the production of KC-I55 fuselage sections. 


AVIONICS GUIDANCE SYSTEM receives laboratory checkout. 
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8400 AMERICAN Morses., 
profecfed by>SiNCUUR i 


From ihe duy that horsepower launched ihc first plane into the air, oil assumed n role of increasing 
importance in protecting engines against extremes of heat and friction. And as bigger and faster planes 
streaked across and between continents, more airlines have come to realize the outstanding depend- 
ability of Sinclair Aircraft Oil. For more than 20 years American Airlines has counted on this depend- 
ability to help maintain a superb record of scheduled service. Today. 45% of the aircraft oils used by 
major scheduled airlines in Ihc U. S. is supplied by Sinclair. There is no belter proof of dependability. 



SINCLAIR AIRCRAFT OILS 


63 


T 


WHO WANT 
TO GROW 


You can grow with Strafo*— now 
developing new air-conditioning 
ayetemt, pneumatic power tur- 
binea, controls and other pneu- 
matic accessories for aircraft and 
industry. Positions are now being 
filled for — 

RESEARCH RMOINEERS 

For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 

PROJECT EMOIMEERS 

Severel — Intermediate and Junior. 

DESION EWOIMEERS 

Seniors and Juniors. 


Write to R. T. Bartletl, outlining 
your qualificationi for these inter- 
esiing and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 



Excellent housing 
available in area. 


Convenient to New Yorit 
City. Wonderful recreational 
facilities. Fine beaches - 
Fishing, Boating, Golfing. 



SFJMVOS 


BAY SHOIE, L 1^ N. Y. 


equrpmenl ond pnevtnolic acces- 
sories lor high speed oircroft. 


to believe tiiav the Edwards fliglit pro- 
gram will prove to be a success. 

Many studies and proposals arc be- 
ing worked on to extend tlie opera- 
tional use of the experimental VTO jet 
in combat fields. It is being projected 
for use as a fighter-interceptor and for 
carrier or land-based scrsicc. These 
proposals encompass a range of gross 
weights and powcrplants in production 
and in the experimental stage. 

W'otk on the pure jet VTO at Ryan 
.stems back to just after ^\'orid War 
II, when the company decided that, 
with the ads'cnt of the jet engine and 
its powerful thrust, the \'TO design 
would be both possible and desir- 
able. Ryan obtained a contract from 
Hie Nasy in 1947 to study the Control 
of the jet blast. As the ability to con- 
trol the blast bccamt more and more 
successful, Ryan began |>lans for an 
atfual vehicle which could make ver- 
tical, controllable takeoffs with a jet 
engine. Contract for a test vehicle 
was obtained from Navy in 1950, and 
Ryan is still at work on contract. 

Air Force Contract 

Encouraging results with early tests 
of this vehicle led to a S7 million Air 
force contract in 1955 to design and 
build up an actual VTO craft (the 69) 
using jet thrust for both power and 
control, 

Apart from its VTO jet develop- 
ment, Ryan also is conducting other 
studies in the field of vertical lift. 
These were recently begun and arc 
likely to extend for at least a year. 
'I hey will encompass research already 
conducted bv the National Advisory 
Committee for Aeronautics, the Uni- 
rersity of Wichita and others on ini- 
prcis ing vertical lift with a vieiv towards 
determining which schemes arc prac- 

Firebee Drone 

The I'irebce is another Ryan de- 
signed and dcsoloped jet-pinvered air- 
craft reccis ing top emphasis in the com- 
|»iiy’s planning. Up to now several 
lamdtcd f'ircbccs hare been produced 
for operational evaluation ,is a target 
drone bv the three senices. Now that 
tile urination is practically complete 
for the Air force and Nan-, the plan is 
to get the fircbee into large-scale opera- 
tional use by the three scrs ices. 

fait|c production orders for the drone 
iiT.iv Follow soon. At the moment, 
there seems to be no comparable craft 
which could be as-ailablc in production 
qiLintitics in the neat future. 

Ryan has offered the fircbee to the 
services as a tactical guided missile or 
as a reconnaissance sehicle equipped 
with cameras; radar or television iiistal- 

pcacs to be the more promising. 


Ryan also is looking at several types of 
aircraft, including military- trainers and 
commercial planes, as possible proprie- 
tary- items w ithin the capabilities of the 
company-. 

Since Ryan stopped building the 
N'avion, it has continued its engi- 
neering interest to keep abreast in the 
field of personal and executisc-ty-pc air- 
craft so tlijt it would be ready w-hen it 
w-anted to re-enter this phase of design 
and mamifacturing. 

Avionics Growth 

Avionics is due for the biggest imme- 
diate expansion in the Ryan scheme of 
dovclopnicnt and production. The 
company now has contracts concerned 
with an automatic navigation system, 
guidance system and a helicopter hov- 
ering dcl'ice. 

Ryan has been awarded a S5 million 
Navy contract for the production of 
ail advanced automatic navigation sys- 
tem. 'llie fact tliat the Ryan-developcd 
system has tfaclied the production stage 
indicates that it is targeted for specific 
operational aircraft. 

Altt-ady- demonstrated in P2V Nep- 
tuncs and other aircraft, the equipment 
(designated AN/APN-67) will provide 
the navigator w-ith continuous informa- 
tion on position, ground speed, ground 
mileage, drift angle, course error and 
ground track of tlie plane without 
reference to ground facilities. 'Ihis 
data is automatically integrated for the 
pilot and shown on a single instmiucut 
(course error indicator) to permit flight 
to destination with precision, (AW, 
Sept. 12. p- 18.) 

'Ihe basic Ry an-dei-clopcd guidance 
system can be applied to many- missiles 
now in design and deielopmeiit stages- 
Thc system has been flight-demon- 
strated by Ryan in f-86 and T-53 air- 
etiift. field tests of the guidance sys- 
tem also ha\-e been conducted at Ed- 
wards ,\fB against piloted aircraft serv- 
ing as radar targets. 

Ihe Ryim-clevelopcd helicopter hov- 
ering de-\-icc is an outgrowth of the 
iiiw-igatiou sy-stem research. Ry-an avi- 
onics engineers saw how- principles de- 
selopcd f<ir the navigation svstcni could 
be adapted to a specific requirement of 
the Navy for helicopters. I'ot this rea- 
son, the coni|xim undertook the neces- 
sary research and dei-elopincnt to put 
together a demonstration model illus- 
trating the jirinciplcs of operation. A 
contract rcsiilted- 

Since the dciclopmcnt of the hover- 
ing device is far adMinccd. it is probable 
the equipment already is targeted for 
operational Nav-\- helicopters. 

CW Concentration 

Ryan has directed its talent to soh-e 
|;roblcins associated with these three 
fields by coiictMitratiiig its effort in 
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NATIONAL WATER LIFT COMPANY 

3220 PAIMI* AVENUE, KALAMAZOO, MICNiOAN 


NWL*~a top aircraft accessory team 100% engaged in 

design, development, and precision 

production of aircraft equipment and accessories. 


QUALITY CONTROLS . . imF 


Confoct Ihe NWL resideni engineer in your area. 


working constantly in the fields of fluid servo 
mechanisms and controls, hydraulic actuators, 
electro-mechanical components, and other related 
aircraft accessories— have built years of experience 
and "know-how” into the Lift line of products. 
NWL project teams are immediately available to 
assist you on your control program . . . from 
design thru quantity production or any portion to 
fit your needs. 


^ Sdwjoiki— Ball ond Atmt Ihrnd 
^ SynihTonlttd and KI-ttm|Hialure 
^ Artufliofs 

^ Pntumalk Actuators and Va1v« 
^ Mechanical Dovicts 
^ PrediionJub-ConlractManufodutlng 


tlic last fciv years to dc\clop continuous 
uave (CW) tndar tccliiiiqucs us dis- 
tmguisiit'd ttuiii pulse radar tcdiniqucs. 

Use of tilt C\\' tccliiiiqucs 1ns per- 
mitted lighter, smaller and simpler 
equipment, uccording to Ryan, and ad- 
ditionally pcoi’idcs signihcant opera- 
tional adiantuges o\cr pulsc-tipc equip- 
ment for certain applications. 

Ryan designs its equipment to be as 
free as possible from tuning adjust- 
ments. botli on the ground and opera- 
tionally in flight. This is a general goal 
in all avionic equipment, but Ryan bc- 
lies'cs it has aciiicvcd the elimination 
of adjustments to a liiglicr degree than 
is usually found in equipment delivered 
to the sersices. 

Conseqiieiith’, Ryan lia.s dcveU)i>ed 
inicroivavc systems (including antennas, 
wave guide components, duplexers) 
which can be treated essentially as 
black boxes by service pctsomiel, free 
of aiii' tuning requirements. 

In all three categories —navigation, 
guidance and copter hovering— Rvan is 
responsible for the design and develop- 
ment of the complete systems. Many 
of the components haie been designed 
and developed cooperatively with out- 
side specialist firms. The vcir high 
performance Klystrons, particularly 
.suited to Ryan systems, haie been de- 
iclopcd in conjunctirni with Varian 
-Associates. Palo Alto. 


Ryan asionic engineers feel that the 
transistor should be applied wlieteser 
applicable, indicating that this unit has, 
for Ryan usage, acliieicd the degree of 
desired reliability. 

ponciit, Ryan has reduced weight from 
2s lb. to less than Is lb. and reduced 
volume by 50% by redesigning to ac- 
commodate transistors in place of cer- 
tain tubes. With about >5 tubes otig- 
inallv in the I’arious circuits, all were 
eliminated by transistors, except for five 
tubes in the po«cr supply. 

Thin- Walled Structures 

Ryan's powcrplants section is doing 
pioneering work in lioneycamb struc- 
tures and pneumatic ducting. 

It is engaged in component develop- 
ment in welded all-metal honeycomb 
sandwiches and presenth' is negotiating 
with airframe and engine builders to 
supply parts for evaluation, 

Kirst of the components scheduled 
for design and manufacture is an after- 
burner shroud. The airframe builder 
already has been supplied «-ith panel 
sections for preliminary thermal es’alu- 

Othcr possible applications of welded 
all-metal noneycomb structures include 
I’ariablc area nozales, thrust reversers, 
« ing and tail surfaces subjected to aero- 
dynamic heating. Tailpipes of all-metal 


iionevcomb makeup are also feasible. 
Ill this application, the honeycomb 
Mould supply integral thermal insula- 
tion and increased rigidity and .sta'ngth. 

Rian is supporting a development 
program in ducting to cany liigli eiiergt- 
air from turbojet compressors. This is 
a rclativelv new field, nhich poses cx- 
tremeh difficult fabrication problems, 
because the material— generally stain- 
less steel- must be very thin to keep 
weight down. Applications of ducting 
might be in boundarv lavcr control, ac- 
cessory drives, c.ibin pressurization, air 
conditioning, anti-icing, engine starting. 

Ryan believes much of the tools and 
techniques used in the companv’s ex- 
tensive exhaust manifold business could 
be applied to the production of pneu- 
matic ducting. 

This tvpe of ducting is being incor- 
porated in II number of aircraft de- 
signs. A large plane may have 500- 
1,000 ft, of this ducting, ranging up 
to fi in. in diameter. 

While Ryan’s development program 
is still continuing, some articles already 
are in prototype and production stages. 
Prototvpc articles include boundarv 
layer ducts for a fighter aircraft. Shapes 
of these items arc very irregular and 
several inches in diameter. Makeuji 
is welded stainless steel half stampings, 
vatyiim in thickness from .050 to .07S 
in- Tliis thickness is required to take 



The Vickers Viscount is manujaciured by Vickers Armstrongs Limited 


ROLLS-ROYCE AERO ENGINES FOR SPEED AND RELIABILITY 

ROLLS-ROYCE LIMITED DERBY ENGLAND 
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’ We're fiopp/ >o know- lhal the some oecelerofed pac 
is taking place at ever/ engineering school Ifiroirgh- 
ovt the land. It means that today's aeronautical devel- 
opments demand teehnologi'cof skills which have no 


r The striking power of a tighter plane depends upor 
the competency of those who designed it. Republic's 
engineering resourcefulness ereofed the first U. S. 400 
...500. ..and 600 mile-on-hour fighlers, it gave the 
war fomed Thunderbolts ond Thunderjels of war tested 
rorlhiness their powerful punch ond ruggedness. A 


Current proof of staff proficiency and projected thir 
ng are demonstrated in the f-S4f Thunderstreak . . 
amlc-bomb-corr/mgi'el-fighter-bember, and its pho- 
leonnotssooee counlerportthe Rf-84F Thunderflosh 
esently flying with units of the LtSAT ond the 


W We feel confident fhol whotever the trend of tomor- 
row's oirpower needs may be, olerfness to new tech- 
niques should add o potent blend when mixed with 
the skill of those veterans who hove esfoblished 
Republic's reputation. 



A Road Map in the Sky 


With Decea you fly with an amazing road map. Decca traces your flight on the moving 
Flight Log — a map of the terrain you are covering. As you taxi from the hangar . . . take 
off . . . circle . . . maneuver and land, Decca instantly traces every movement of the heli- 
copter. You see exactly where you are and you fly — in any weather — a safe, positive cotirse. 

Decca is a long wave navigator system operating from a chain of master and slave sta- 
tions located in a star pattern and covering an area of some 200.000 square miles. Unlike 
line-of-sight transmission. Decca provides low-flying helicopters with position-fixing ac- 
curacy down to ground level — among tall buildings — and behind hills. 


Dacca is the missing link in helicopter navigation. 
Write us today for the conipfefe sfory. 



DECCA NAVIGATOR SYSTEM 


(ADl-CKr/SCAl£Nn 


the stress due to duct flexing in this 
particular application. 

Ducting Installation 

One of the production stage articles 
is a duct for cooling a fighter fuselage 
in the vicinitv cif the afterburner. 'I'his 
duct tarries ram air for flight condi- 
tion and is hnoketl to the cxnnprcssor 
inlet t<i induce flow during grmiutl op- 
tration of the engine. Material is .010 
in. thick. To fabricate such a duct. 
Krau had to learn how to form and 
weld extremely thin gages of high tem- 
perature alloys. 

Extremely precise litiip of flic welded 
.slructiirc is dcinmidcd. Where a mis- 
alignment of .00s in. inav be accep- 
table in fabricating an exhaust system 
joint of heavier gage material, this 
amount of misalignment woiiltl he in- 
tolerable in welding ilncting ,010 in. 
thick. 

Some ducting installations require 
muvablc joints to aeconiniodate thermal 
expansion and to serve movable aircraft 
structures. Difliciillv in providing such 
joints lies ill achieving leakproof, free- 
moving components of lightweight con- 
struction, which will handle the ex- 
treme tcnii)cniturcs and pressures iin- 
posed. To keep weight down, jnint 
design may incorporate sheet metal as 
well as machined parts, 

R\an ha.s designed, tested and pro- 
tlitccd several types of joints. ,\mong 
them arc a slip joint, ssliicli provides 
for movement to iiccomniodatc thermal 
expansion and straightline motinn: a 
ball jtiiiit for swiveling action and ro- 
tation. and a ball-slip combination per- 
mitting swi'cling and linear trase! to- 
gether. 

-Actual in-flight esaliiation of Rsan 
flexible joints by airframe builders over 
Ihc last few months has resulted in an 
improved joint design which nosv ap- 
ircars to be suitable for meeting oper- 
ational requirements. 

Production Shop 

Ryan’s cx|X'rimeiital dc)>.irtmcnt cm- 
I'lovs about 5(Jf) shop pto])le on a threc- 
.sliift basis, rliesc men ate elcate-d for 
fonfidcutial and secret prisjccts. 

Experimental also has its own pro- 
duction engineering group, which in- 
cUides production plmining and tool 
planning functions. It has its own tool 
room, machine shop, fabrication and 
assembly shops. Ryan uses Ihe depart- 

• I.imited-qiiantitv ])rodncfimi for new- 
prime and subcontract jobs. 

• Prime and snbcontract projects whieh 
require some development before thev 
arc released to the proihictioii shop. 

• Fxpcn'nicntal fabrieation, siicb as the 
first Fircbee target drone and the com- 
[xiny's vertical takeoff jet. 

One of the big jobs for the depirt- 
iiient is the fabrication of new alloys 


/Valve Talk 

f for WM. R. WHITTAKER CO., Ltd. ^ ^ 





e lliiiig: to firuiinil-Mtileh eonilial plniies in lu-fiun, qiiito 
In ritip along;. 

'pi-etil hups guvi- HIP ii luiii-h hi-llpr pieliirp of hnlli 
gumipry u»d rui-kplry. 

The first was in an .Air Nulioiial Gtiurrl low plaiip, a T-3K. 
Iimiliiig a 30-fool hunm-r liirgct al the cml of a TisO-fnul eahle. 

Tlip siin stag iipgllinfi rp<l-^ol<l in ii hank of eiiniiiliig to th<- 
wpsl as wp marie imr first run in lowarrl the California i-oasi from 
uhmil iiO miles offshore anri it was easy to inin|:ine I was in ii 
Kiissiaii honilier on u sneuk allaek. 

We emilti hear n fiiphl controller on one of the ehannel islanils 
veeloriii!!: the Sahre .lets toward ns, hear him cull off allilmle, 
headin;: and elosinK range. Then, from Rooster Red Leader: 
"RoKcr-Tallyho"' - 


off 


ICC silver arrowhcatl.s In trail a 
ur starboard wing and .a n 
Siihrc Jtls on the perch. 




The lead jet 


‘‘i ‘‘f! ii, 


"Roosicr Leader 

in oiir earphones. He hanked left and 
turned aft ns he dropped toward us. 
Half way through he reversed his turn 
and slid into Ihc Jainiliar pursuit curve 
:is No. 2 dropped off the pereh- 

The allaek was silent, drowned in 
Ihe noise of our engine, and the Sabre 
grew amazingly as Rooster Leader 

tightened us he sliced toward us at 
perhaps 600 m.p.h., holding his tire 
until his r.idiir sight showed Ihc pipper 
'leighl of Ihe ragi ' 


pegged on its forward upper comer. 
I he fighicr's gaping mouth reuched 
XI feet jagged jets of 


spat through Ihc darkening sky. 


reilllirine skill, 
pi-rferl timing 
(.-pressure ns the 
sliglUest skid or 


U-a 


Why ir 


1 with m 


. plam- 


in this 


ge'.’ Why at medium altitudes 
and moderiile target speeds'.' Because 
any military unit must train with Ihc 
ueap<ins it has been a.ssigncd and be- 
cause low planus and Ihc targets they 
haul unforltinalcly cannot operiiie in 

heights, although better developments 

Al Yuma AFB I tried a touch of 
rocketry, riding in the radar observer's 
seal of un F-89D Scorpion on a tiring 
run over the 60-mile-lonj Arizona 
range. The wtnglip pods flexed mas- 
sively with a total load of KI4 folding 
fin rockets as we turned for the run- 


I'm concerned radar is Chinese. 

My |hIui itumped the rvmjdiiing 
iel furl from the aft srniem of tfic 
tip pod. ai 


lU'lird I 


r hla.s 


- . - (rigge . . . 

bm-k oscr llie pods ns the nn 
Imrsl from their bonrv.-umh n 
Tile big inlrn-rplor sbudflereit 
slowed fur a spill insliinl, I 
surge.) nbemi to follow 
viulrnec it had ui.I.-ndi 


are;."' 

IO.(M)0 on 
nt largely i 


26(10 

had I been an R/O, 

p to ?0,(XK) and Je- 
I electronics and Ihc 
skill for a hit. In 
a, the controller at 
, cned room far away 

positioning vectors before the attack- 
ing plane can call a “Judy” and lock on 

Different from the pursuit curve. 

sion” course — from aheam with just 
enough lead. This males the largest 
possible target of Ihe "enemy" and 
gives the interceptor (he least vuincra- 

45-fooi. radar-reflecting* banner 9 feci 
high, lowed on 5000 feel of cable. The 
big worry is not to lock on to Ihe low 
plane, for although the 40-inch. 
19-pound rockets (2.75 inches in 
diameter) carry no warheads, their im- 
pact speed could do a lot of damage. 

A chase plane, therefore, always is 
on hand to check Ihe firing run and 
break it off before blast at 8<X) yards 
if the “blind" pilot has locked on to the 
low — which happens occasionally. 

ro. kplry are rugged, one romiili- 
ealed by (J. pressures, llie oilier l)v 
blind living. Mv but Is off to the guvs 
ub-piioi.s. radar 
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siipplicil by iiirfraiiio and engine indus- 
tiy for tlic inaiiufactiire of various com- 
ponents. Mans of these alloys are tried 
out for adaptability to fabrication tech- 
iiiqiits for the first time. 

Ryan is now working witli about TO 
different alloys in its oscrall shop. 
.\bont 95% of these "0 alloys originally 
were liandled and processed in the ex- 
perimentiil depiirtincnt. 

In the aircraft and aircraft coinpo- 
nent.s field. Ryan is pnidiieing. nr is 
scheduled to build, the following: 

• Boeing jet tanker components. Rtan 
« ill fabricate three major sections of the 
KC-li5— mid fuselage, aft fuselage, and 
torque box structure for the horizontal 
tail- I'usekigc sections will he the 
largest Ryan has cser built and the 
l.irgesf Boeing escr has subcontracted. 

■Ibis ICC-155 work ssill be phased 
into the end of the piston-powered 
KC-97 tanker program next scar. 

Ryan is tooling its entire KC-1” 
job with scrv little subcontract work. 
Os'cr S2 million wortli of tools arc 
imiihed in its jet tanker pnrjctt. and 
the tooling program is ss ell under u-as-. 
Target date for tooling completion on 
the three sections R\an is huildiiie is 
January. 1956. 

I'ooling probablv ssill involve be- 
Uveen 10,000 and 12,000 units. Tliest 
sary from small ten]])liitcs and form 


blocks, to subassembly tooling and mas- 
sive final asscmblv jig and fixtures. 

Ry an also is building the master gages, 
loletances held on the tooling far ex- 
ceeds that required for previous svork. 
because of high speed of KC-1 55. 

• Convair B-58 structural parts. Rvun 
has received a contract fioin Consair 
for more than half a niillinn dollars 
worth of structural compoiieiits for the 
Supersonic B-58. The bomber was 
ordered into initial production last vear. 

• Boeing piston-engine tanker parts. 
Ryan has built met TOO aft fuselages 
and refncliiig pods for the KC-97 

vvith work scheduled to be phased out 
early in 1956. 

Ryan also has built appioxiinatclv 
1.000 lightweiglit. Sjiotwelded under- 
wing fvief tanks to augment the KC-9T’s 
r.ingc and fueling capacity. 

I'loor buniis are being fabricated for 
the KC-97. -Xbout 50 beams are in- 
Milvetl. constructed of spotwcldcd alu- 
niinuin alloy sheet. 

• F-86F aft fuselage. Rv-an took over 
North .\mericaii ,\viation's tooling and 
set it up for this job. This work was 
started in Jamian-, 1955, and deliver.- 
of flic first component was made in 
June— about two weeks ahead of sched- 
ule. The prognim is cxpc-cfcd to extend 
Ihrmigh 1956. 


• Navioii and L-17B spare parts. These 
include wing panels, fuselage sections 
and other components to keep approxi- 
mately 2.000 of these craft in scr ice. 
(The 2.500 originally built include 
1.000 North .-kmerican .\viation-built 
Navions.) 

In the liigh-teniperaturc components 
field, Ryan production shop is build- 
ing these jjiirts: 

• .-kflerbiimets and jet engine parts for 
the Wright J65. 

• Coni]X)ncnts for J57 turbojet for both 
Pratt i.' Whitney and Ford. Approxl- 
iiutcly 30 different parts arc involved. 

• .kftcrhnmcrs. combustion chambers, 
cxiuuist cones, etc., for tlie General 
I-.lectric J4". Other parts are being 
fabricated in limited quantities for ad- 
vanced GF eiiaines. 

• Complete rocket motors for the Fire- 
stone Cor|Soral. Ihcse base been in 
production for approximately four years. 

• Nose fairing and exhaust cowl for 
ihc Fairchild J4-1 turbojet engine. 

• Exhaust systems and equipment for 
about 75'V of the country’s piston- 
engine csimmercial and militarv trans- 

Ryan also is making exhaust systems 
for helicopter nmniiftcturcrs Piasecki, 
Sikorsky and Bell. 

'[ he compaiiv is continuing its ti- 
tanium alloy research, following com- 
pletion of an .-kir l-'orcc desclopmcnt 
contract- Pliascs under study include 
welding, machining, forming, etc. Much 
t'f the results is being fimnelcd into 
Rvan’s siihcsintraet work on engines 
and components. 

Ryan's plant encnnqxisses a 40-acrc 
fiicilitv, witli "50,000 sq. ft. of factory 
floor space filled vvith ‘s4i million worth 
of macliinc tools. The companv's 
4.400 employes produce 545 million 
VYortli of products a year. 

Whirlwind Sets Record 

Two W'cstland W'hirlwind (S-55) 
helicopters recentiv flew 3,400 mi. 
from England to ’ the Persian Gulf, 
longest flight ever made by British-built 
rotary wing craft. One leg was across 
250 mi. of sea. The copters will be 
used by Roval Dutch Sliell Group 
(AW July 25. p. 95) for offshore nil 
drilling operations. 

Floor Space Doubled 

Geuetal Mills has more than doubled 
ils floor space for manufacturing plas- 
tic Skyhook balloons (.AW Oct. 10. 
p. 45) at its Minneapolis plant. .Area 
has been increased from 29.000 to 70,- 
000 sq. ft. .A new 285-ft. long by 200- 
ft. diameter production line accommo- 
dates the company's largest balloons- 
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Cutler-Hammer 
"first" for 

Aircraft Designers 

One Hole Mounting Lever Lock Switches 

Cutler-Hammer now offers the first line of Lever 
Lock Switches ever engineered for one hole mount- 
ing. Lever Lock to prevent accidental operation 
without cumbersome switch guards that obstruct 
panel visibility. One Hole Mounting to conserve 
panel space and provide maximum areas for panel 
markings. 

These are typical Cutler-Hammer Aircraft 
Switches . . . top-quality construction, expertly 
engineered. Positive snap action with dependable 
contact pressure in the closed position and reliably 
secure contacts in the open position even under 
the severe shock and vibration encountered in 
combat aircraft service. The lever seal is of special 
silicone rubber, engineered to outlast the opera- 
tional life of the switch. The seal is unaffected by 
ozone or sunlight, oil or water, or extreme tem- 
peratures, either high or low. 

Cutler-Hammer Lever Lock One Hole Mount- 
ing Aircraft Switches are available in single, double 
or four-pole constructions . , . single or double 
throw, with or without center "off” position. 
Designed for minimum parts and weight. They 
solve many aircraft design problems. Be sure you 
have complete data noui. Write or wire today. 
CUTLER-HAMMER, Inc., 1471 St. Paul Ave., 
Milwaukee 1, Wisconsin. 


What you should know about Cutler-Ham. 
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lowed. Ithac 
sell. It has I 


has long held the re- 
'craft industry because 
as been part of the air- 
itry for 35 years. It has never 
ipportunist supplier. It has 
the designs ottvers have foi- 
ls aought to serve, no t merely 


been in the forefroj 


r/C) 

plied comp] 
rly the i 


vity in sUnd 


e planning. 

lines of equipment, n 
ns of widest use and mo 
. rofitable manufacture. Today, as f 
the decades past, Cutler-Hammer eni 
neers are working closely with the a' 
craft industry's leaders ■ ■ . thinkii 
ahead, planning, designing at 


/ 


lor the future. Here is the record: 

1920 Cutler-Hammer designed and 
manufactured the first line of switches 
ever created specifically for use in air- 
craft. 

1938 Cutler-Hammer designed and 
manufactured the first d-c power relays 
ever created specifically for use in air- 
craft. 

1943 Cutler-Hammer designed and 
manufactured the first a-c power relays 
ever created specifically for use in air- 

1949 Cutler-Hammer started devel- 
opment of the first environment-free 
power relays for use ;n aircraft. 


1959 Cutler- Hammer submitted sam- 
ples and certified test reports on the 
first hermetically sealed power relay to 
WADC and Bu. Aer. Cutler-Hammer 
configuration was adopted as industry 
standard by ASG. 

I9SS Cutler-Hammer designed and 
manufactured the firet one hole mount- 
ing Lever Lock aircraft switches. 






A hfiv>/ iohcl of 
m^Kesihe hewe 


• • • with a new kind of power 
transmission designed and 
built by FOOTE BROS. 


A revolutionary aircraft, McDonnell’s XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight ... a 
totally new concept of flight which combines the vertical 
flight characteristics of a helicopter with (he speed and 
range of a conventional fixed wing aircraft. 


To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros, to design and build this highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros. 


manufacturers. It will pay you 
the right place to bring your 
mechanical actuator problems! 


power 









HOW MUCH IS A POUND ( HERE 


WORTH IN YOUR AIRCRAFT? 


□ •150 [m»200 □•250 IID’300 


However you estimate your money savings 
os a result of weight reduction. ..bearing In 
mind that a saving of one pound mokes pos- 
sible on additional saving of five pounds of 
airframe structure . . . AER-O-COM con save 
you thousonds of dollars because • • . 
AER-O-COM'S NEW VERSATILE. RUGGED H.F. 

RADIO EQUIPMENT [R«ce(v«r^TronimlMaf— PowtfUnir 
— Avfomaric Anlvnna Tunsr) WEIGHS BUT T 5 POUNDS, 
REQUIRES ONLY FOUR 'A ATR SPACES! 

L'lilwiii^ revolulionary new de-i^n [l^ill(•i[lll•^, 
Ac'i'-0*I .i‘in c'liginecrs iiavo ful aerct-s hiMTiers <»f 
weiplil ami space. Rcsull: light vvciglil. small 
packag<'. optimum pciTorinaiictt H.F. <'oinmiinica* 
titms t'tpiipmcnl witit (*xtrt*nic riiggcilncss anri 
vcrsalrlitx ! .\\ailalile lt>r operation uti 27.5 \'DC 
or on 11.5 V. .KMi.KKM) Cl'.S, 

Wrdgfit is ilrumul ii'all\ rediieeil. Total eiinipmetit 
-.\TO\l Transmitter. ST\R Receiver, •\loclu- 
lalor I’ovver Sii|>pl\ ..am) SIA Aiiloiiiaiie .\nleniia 
Tuner — weighs I ml T.i poiiiicls. oiilv l.iO po line Is 
in iliial in.stallalions! 

Racks mav lie fahrieale'i .smaller anil lighter — 
en'ccling iiirther savings in weighl. New ecniin- 
mies are pos'iiile in airerafi ilesign, 

Write for full particulars ami spccilications! 



1. STAR RECEIVER: rrc>{ijenev Range 2-22 mc«. 
Oimpietelv jiitnmnlir mniiifi reipiiring niily 

K.K. rsr ifsitati for Atimi Ir.iri'Ttiilterlnr t:s 
AT 111 Transmitter) for simples nperalinn. 
Can lie r.nineeleil fur sinijilev eperalion nn 

olfuT eh.iri nel. llie l.vller licin}' llmiteil only by 
tile number of erysial pcsiriims in the Irani* 
miller. Maximum Inning lime •> seennils. 

milting ci>m|ilele freeitmii in arrangemenl i.f 

cmX!''l>L'.!ml‘lier'ri"r!i!Ir> 'I'lermiirise’.vpli 
eirlier St \ Tuner .lis-erilieniebiw nr^ Mndel 




I SUPPLY: nV.NK 
1 1— !' .iiierales 

'■nuwiil‘''‘u"el"'''f 


4. SUN AUTOMATIC ANTENNA TUNER: Tile 

Ciiiilaiiis nn iiilies. fi.p. l.rcHges nr eoiilrnl 
rel.ivs. Timing lime averages n .secnruls for 
lyiiie.il iniernaii.mal I'rec^ueney plan. Operates 
cmeieiilly iiitu wire aiileimae.grniiiiilcil 
or open, over range 2-22 .MC.S. 
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Jet Era Is Reawakening Interest 
In Automatic Approach Couplers 


Ry Philip J. Klass 

Tlif prohli'iii of integrating new tur- 
biiptop and turbojet airline'rv into an 
alrcadv-toiigesteil airspace may forte tilt 
airlines In take ii new look at an i>Id 
device, the antmnatic ajvproaeli toiipier 
enables an ant(ipilot-eijiiip))ed plane 
to fly antnmatically down ITS beams 
during bad-weather a|>proathcs- 

The coupler by modifying the 115 
signals fed to the eonventional cross- 
pointer indicator and making them .siiit- 
ahlc for use by the autopilot. 

The new interest in a|>proaeli 
couplers stems from growing bad- 
vveatlicT o|)crafional priiblcins .nid from 
tlic '‘transition cusbicin" ])bikisopliy 
ptopo.sed during the recent niecting of 
Ibc Radio Tccnnie-.il Commission for 
Aeronautics (ANV Oct. 17. p. "91. 

The various problems wbitli will 
spur the iifilizjition of a|)pro,ieb cciupkrs 
incUidc; 

• Jetliner 0 |)etatioiis. The jet’s raven- 
ous fuel ennsuinptioii at low altitudes 
ni.ikcs it c.sseiitiai that there be a high 
probabilitv of ITS approach success on 
the first attempt- 

• Glowing traffic density. This makes 
it increasingly difficult to work an air- 
craft that misses its initial ITS ap- 


pniaeli back into the traffic pittcni 
witlnmt serious del.iys. 

• Longer duration iioii-stop flights. 
This gives fliglit crews fewer oppor- 
tunities to make 11,5 apptoaclies, giv- 
ing tlieni less Lliauce to maintain their 
profieieiicv. It nm also result in 
greater pilot fatigue at the end of a 
long Imp vvlicn an instrument ap- 
pioaeli ninst he made. (Pilot fatigue 
was indicated as the cause of the Italian 
•Virlines 19C-fiR crash at New Vork 
Inteniatirmal .\irport last year (AW 
Oct- sl. p. 57). 

Transition Cushion 

if the Civil .\etuniiutics .Adniinistra- 
tiini a|>provcs. tiie approiicii coupler 
inav plav a new role in easing the most 
difficult portion of an ILS approacii— 
the transition from instruments to 
visual contact svitli the ground. 

Tliis idea was proposed tu RTCA by 
Kdgar Post, superintendent of 
navigational aids for United .\ir Lines. 
Post speaks svitli the aiitliority that 
comes from wide operating experience, 
since U.\L has its entire fleet (except 
for DC-3s) cqiu))pcd with aiit(i|5ihits 
and approach couplers. 

During an ILS approach, as the air- 
craft nears the announced ceiling alti- 


tude, the pilot is coiitiniioiisly hioking 
from his cross-pointer indicator for 
visual contact with the ground 

When he sights the approach lights, 
tliere is an anlcward instant of transi- 
tion wiicn he must re-orient from the 
sviitlictic instniineiit presentation to 
the real world outside hi.s windows. -Niid 
if tlic plane is not projxrly aligned 
with the nimvav, the pilot must in- 
stantly decide whctlier he can maneu- 
ver into position safely or should 
exanite a mi.ssed approach go-armmcl. 

If the II.S approach is lieing made 
aiitoinatically w ith an approach coupler, 
C.AA regulations now require that the 
autopilot and coupler be shut off and 
manual control assumed at an altitude 
wbicli frequently is above the i^iiiif 
where the pilot “breaks out,'' This 
iiifroduces another transition. Post 
savs. from imtoinatic tn manual con- 
trol, in the final critie-al seconds before 
visual contact. 

Post ptopo.scs that the C.\.A ease 
this restrictron to permit the approach 
coupler tn remain in operation down 
to lower altitudes. Jhis would provide 
what be calls a “transition cushion," 
giving the pilot time to make visual 
contact witn the ground before he 
takes over manual control of the air- 
craft. This would offer several ad- 
vantages; 

• Remove strain of transition to manual 
flight while the pilot is looking for 
v isual reference. 

• Provide pilot with a few seconds after 
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AUTOMATIC APPROACH COUPLER provides close tracking of ILS glide slope, despite rough ait. Tests were tun bj Collins Radio Co 


brcakKuit fur sizing up tlic situation 
before lie takes over manual foiitrol. 
• Insure closer alignment with the II.S 
localizer, and hcncc the- runway, than 
is possible if pilot takes over niamial 
control earlier. 

Low Altitude Restrictions 

The C.\A already has taken steps to 
change the minimum altitude at ubicb 
tlie autopilot-coupler can be used. 
Edgar B. I-'r.inklin, chief of the Air 
Carrier Safety division says. 

These minimuni.s arc established for 
each type airplane and its particular 
make of autopilot approach coupler. 
During antcipilul certification, the 
plane is put into approacli configura- 
tion and started down the glide slope. 

spurious hardoi cr signal, correspond- 
ing to a simulated autopilot malfunc- 
tion. is introduced which causes the 
|)lanc to nose dossm. 

Before the pilot pulls back on 
the control yoke, lie must wait one 
second— to simulate wliat C.^.A be- 
lieies would be the pilot’s rciictinn 
time to an unexpected autopilot mal- 
function. The altitude lost in this test 
is then computed. 

(Tlictc haic been differences in in- 
terpretatiun hetween C.A.\ regions as 
to svlictlier the altitude lost sliould 
he measured from the original point 
on the glide slope where the ‘■malfunc- 
tion" neenned, or from that point on 
the glide slope where the plane would 
have been it the spurious signal had 
not been introduced.) 

In the past, CAA has set the mini- 
mum autopilot-coupler operating alti- 


tude at a laliic whicli is at least twice 
tliat of the "lost altitude" figure oh- 
tiiincd ill certification tests. 'Ihe result 
is that operating mininiums usually 
ate 200 feet or higher. 

Under a new revision, which C-V\ 
is coordinating nitli the ,^ir 'I'raiisport 
Assn., the ,Mr Line Pilots Assn, and 
other industry groiips. the couplet op- 
erating limit would be fixed at "lost 
altituac plus iO feet," Franklin .says. lie 
estimates thi.s might drop the figure to 
about 100 feet, or slightly more. 

Some pbseners boUci-c that the 

before the pilot reacts in its lost- 
altitude test is not realistic under ap- 
proach conditions, ^\'hcn a plane is 
making an luitumatie apptoatli, the 
pilot will base his hands on tlie yoke 
ccmtinuousli- and will react in a frac- 
tion of a second in event of autopilot 
malfunction, these ohservers cLiim. 
Lower Ceilings? 

The C-\.\ "has no present plans to 
authorize a reduction in (ceiling-visi- 
bility) miiiiimims b-ased upon the use 
of automatic approach equipment." 
I-'rankhn savs, Ilmveser. he adds that 
this docs not "preclude future con- 
sideration of lower wc-ather minimnnis 
. . . provided operational experience 
(with couplers) shows that an equiva- 
lent level of .safety can be realized." 

Post reported that U.AL has been 
making automatic approaches for 
neatly a year at a number of selected 
airports (with good approaches and 
high intensits- lighting) down to mini- 
munis of 206 ft., i mile, whereas the 


com|jany permits manual ILS ap- 
proaches at these same airports only 
under 3(10 ft.. J mile conditions. Post 
concludes that auto-a))pniach mini- 
mums cscntually can be lowered to “at 
least 100 ft. and 1 mile." 

Improved Approach Success 

-Mfhough tlie use of approach 
couplers mas result in a slight lower- 
ing of present wc-ather minimums. 
their major contribution will be in im- 
proving the probability of approach 
success and increasing the safety of 
ILS approaches. 

This is the view of R- P. Snodgrass, 
engineering department head for flight 
research at Sperry Gyroscope Co, and 
a pilot with considcrablc bad-weathet 
approach experience. 

lie bases his opinion on experience 
gained in more than 300 liad-weathcT 
approaclics which Sperry has made as 
jrart of its own, int(cpcndent program 
and/nr a similar project sponsored by 
the Air Navigation Development Board. 

Nearly all of these approaches were 
made using a Sperry A-12 autopilot 
and approach coupler. .A substantial 
portion of the approaches were made 
under weather conditions of 200 ft.. 
1 mile or less, witli Snodgrass at the 
controls during 25% of the runs. 

The increased probability of ap- 
pioach success and the lower risk stem 
from the coimler’s alsility to con- 
sistently keep the aircraft more closely 
aligned with the localizer and glide 
.slope beams than is possible under 
manual control. Tliis has been demon- 
strated in extensive tests conducted by 
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RADIOGRAPHY reveals 



This stainless sicel ring musi be brazed 10 tlie cylinder, 
must hold the cylinder in place despite high stresses. 


a better way 
to yield 
a better job I 



Radiography... 


T his is where radiography has done a double Job. 

First, x-rays probed the structure of the bond, 
showed when it met requirements or when lack of 
fusion meant the part must be rejecied. 

Then, radiography went further. It helped reveal 
a new technic for brazing these two parts — a technic 
which yielded sound joints almost every time. 

So, add another instance where radiography is 
more than paying its way. By doing such jobs as this, 
by testing pipeline joints, by proving soundness of 
the welds in pressure vessels, it is opening up new 
fields to welders. 

Radiography can help you build business as well 
as earn a reputation for good work. Would you like 
to discuss how’ Talk it over with your x-ray dealer. 

EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N.Y. 


another Important example ot Photography at Work. 




floated gyros 


lirm^ ’em back alive 



lf$ a rough d»af to (ocafe a pitching "Hat 
lop" in the middle of ihoujonds of jquore mi/«* 
of wofer -porticvlarly on instfumenti. 
if tokes rugged, cleor-fhinking pilots, and it 
takes rugged, accurate gyro instruments. 

floated construction of gyros built by Daysirom 
Pacific Corporation lAmetican Gyro DMsion) 
assures you rugged integrity of gyro 
instruments Ihot cannot be duplicated. This 
means your gyros will withstand extremes 
of shock ond vibration without 
accuracy or reliability. 


AMERICAN GYRO 


D V SION 


Corporation 


CONTCOL SYSTEMS. STABLE PLATFORMS. MINIATURE ANB SUI-MINIATURE RATE CTROS. VERTICAL 6YR0S, FREE AND DIRECTIONAL GYROS. 
ACCELEROMETERS. INTEGRATION. INTERVALOMETERS. POTENTIOMETERS. SYNCHROS, RESOLVERS. SENSING AND ACTUATING COMPONENTS. 
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Pilots Must Be Sold on Couplers 

Tlic installation of antomalic n|>|)ioacli systems is only tlic first step in putting 
them to efficient use. accoidiiig to Edgar A. Post, superintendent of navigation aids for 
United .Air Lines. Pilots must be trained in their ojicration, but even more 
important "is the matter ni selling the pilots am their use." Post says; 

♦ "The pilot most be convinced that the aiito-api>trach system is installed to 

lie rniisl be convinced tliut this system, uhich permits him to oiieratc with a 
higher degree of approach success to lower niinimnnis. is no refiection on his ability, 
but rather a tool which relieves IhimI of the purely mechanical duty of controlling 
the airplane (and freeing him) ... to do the much more important tasks of monitor- 
ing (airplane perfomiancel . . . evaluating the approach and making decisions." 

• "The pilot must be told tliat the use of auto-appmuch may lower his proficiency 
.somewhat in making manual ILS approaches. On the other hand . . . some pilots 
have found that watching autouipproach operations has helped tliem to do a 
better job of manual flying. 

"If there is a deterioration in pilot prnfieiency , the pilot shoiild be told that 
this is the pnee managcmait has decided to pay in order to obtain improved 

•'"" The pilot must be told tlial when the auto-approach has foiled and nfinimmus 
at his destination arc bclnw manual inininuiuis, or above manual ininimums but 
such that it would not be wise to make a manual approach, management expects 
him to go to his alternate." 


the USAK, the Britislt and several :mto- 
pilot rnainifacturers. 

The USAF tests sliowcd that, by 
using a conventional cross-pointer indi- 
cator, only one out of three ILS ap- 

S iroachcs brought the plane within 25 
cct of the runway centerline. 

When the flight director (7ao 
Reader, Integrated Flight System, etc.) 
was used, two out of three approaches 
ended up within 25 feet of the riin- 

A\'ith an autopilot and approach 
coupler, 100% of the runs amc within 
25 feet of the runway centerline. Post 
reported. 

.As a result of the better beam 
coupling, little, if any, low-lcvcl maneu- 
vering is required to line up the run- 
way when the pilot establishes visual 
contact- 

In the event that a missed approach 
must be executed, the coupler provides 
a more stable, non-oscillating starting 
jsoint for the procedure, according to 
Snodgrass. 

'Decision Gate' 

RTC.A’s Special Committee No. 18, 
formed in 19-16 to study automatic 
flight control problems, has come up 
with some new tenns to describe vari- 
oii.s phases of an automatic approach, 
ihey include: 

• Dreision Gate: the point where the 
aircraft's altitude is 100 ft. and it is 
approximately 1,000 feet from the ap- 
proach end of the runway. At this 
point, the pilot must decide either to 
continue or execute a missed appro.ich 
go-around. 

• Automatic Approach Limit: the point 
where the plane has reached 50 ft. 
altitude and is approximately over the 


end of the runway. .At or before this 
point, the automatic control should 
be terminated. 

• Transition Corridor: the interval be- 
tween the decision gate and the auto- 
matic approach limit. Under the wor.st 
weather conditions, the transition from 
antumntic to manual control will take 
place during this interval. 

Better Beams for Lower Ceilings 

SlKcial Committee 18’s studies and 
iiiialyses indicate th;it automatic ap- 
proaclics down to 50 ft. altitude, witli 
wL-afher a'ilings as low as 100 feef, are 
feasible if tighter tolerances arc establi- 
shed for the linearity and sensitivity of 
present ILS beams. However, Post cm- 
pliasizes that higher ininimums always 
will be necessary for certain airports 
because of terrain features, obstruc- 
tions or inadequate lighting and for 
certain aircraft because of tlicir flight 
characteristics. 

Because of time lags between the 
instant an airplane’s control surfaces are 
deflected and the plane take up the new 
ground track, a successful landing can- 
not be made unless the aircraft is prop- 
erly positioned, and its ground track 
aligned with the runway, at the instant 
it reaches the decision gate, SC-18 

W'orking from this premise, the 
committee assumed that a batting 
average nf 19 successful approaclics out 
of 20 attempts w-as a reasonable ap- 
proach success figure. Then SC-18 
calculated what limits on localizer and 
glide slope beam sensitivity, alignment, 
linearity and bend amplitude were 
needed to assure this 95% success 
probability for automatic approaches 
down to 50-100 ft. Ibcsc results will 



for temperotur* testing 
in the laboratory 
or in the plane... 


ConaCTueted with the aune care 43 

cheie pyrometera bring “aircraft 
quality'' to tha teat engineer. 



MODEL 23B, left abeva, baa aama Win 






THE LEWIS 
ENCINEERINS CO. 
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Engineers 

OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 



Systems Installation 


EleOrtcot and hydroalic systems 



Aircraft Structures 



Instrumentation 



Flight Test 

Engineers >ilh eipetience in ftighr 
testing ot nirFromcs and/or flight 


• 

SUBMIT RESUME 
Aft; Robert Sfewort 

Rhone lor Appointment 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 

sPfBllv 

GYROSCOPE COMPANY 

DmshK of Sperry fiomf Corp. 

P.O. BOX 218 
RONKONKOMA, L.I., N.Y. 
\ / 


Antidote for Turbulent Approach 

Spans- tests show tliiit automatic approach couplets leally pay off under conditions 
of cstremc turbulence which frequently accompany instrument weather, 

r\s part of an .Air Navigation Development Board-sponsored program, S|>CTty 
engineers made a large number ot automatic approaches right down to the runway 
thieshnld nndet conditions of light to severe turbulence (bv N.\C.\ definition). 

The preliminary results of these approach coupler petforiiiancc tests under tur- 
bulent conditions arc revealed for the first time below: 

LOC.ALIZER GLIDli SLOPE 


• Nuinbet of ap))coaelics made: 



* .Vverage dcs-iation of all apyrrouches from beam 


22 

25 

9l 

IS ft. 


39 

17 

18 
7-t 


• 67% of all ayiproachcs deviated from above 

average bv no more than:., 27ft, 6ft, 

• 95% ot all approacbes deviated from above 

average by no more than 54ft. 12fL 


be presented in a SC-18 cc|)ott to be 

The committee found that present 
glide slope hcaiii characteristics arc 
adequate. However, the specifications 
for the localizer must be tightened up. 
iiUhmigli not iKvond tlic capabilities ot 
most prcsciitls installed equipment, ac- 
cording to Post, i'or example, on a 
e.OOO-ft.-long, 200-ft--«ide runway, SC- 
18 calls for localizer alignment with tlic 
ninwa'- at tlic point of automatic ap- 
proach limit to be within a: 25 ft. 

From personal oliscrvation at 21 dif- 
ferent airports. Post reported that 97% 
of the localizers were aligned within 
± 15 ft.. 98% within = 25 ft. Ilow- 
cs-cr, present CA.\ monitoring toler- 
ances arc ± 67 ft- 

SC-IS studies indicate that a bend 

of 10 ft. in the localizer at the auto- 
matic approach limit is the inaxiimim 
acceptable. Post reports that CA.\ 
mcasiirenients sliow that a large pet- 
centiigc of presently commissioned 
localizer beams fall witliin this 10-ft. 

Pilot Proficiency 

Without an a|)proach coupler, a 
pilot’s ILS approach competence de- 
pends latgelv on the .immmt of recent 
practice an3 liis degree of fatigue. 
Post say s. As a result, local-service air- 
line pilots may have a far higher ap- 
proach success at lower mininiums 
than transcontinental carrier pilof.s 
will) make onlv infrequent ILS ap- 
proaches. I'his is' particularly true if 
tlic m:ninal approacli is made using a 
basic crn.ss-pointcr indicator and not 
a flight director. 

If UAL were to give every one of 
its pilots one hour of Il.S training pet 
month in a C\'-540. it would cost tlic 
coni])any nearly S2 million annually. 
Post says, and even this is insufficient 


practice to maintain a high degree of 
ILS proficiency. 

Approach Coupler Efficiency 

Tlic auto-approach coupler, of 
course, is not subject to fatigue, and 
it retiins its proficiency no matter how 
infrequently it is used. 

Like am avionic device, it is subject 
to failure. However, since approach 
couplers were first developed in the 
late I930s. and first proposed for 
airline use about lO years ago, the 
avionics industry Inis made significant 
strides in iniproviug equipment reli- 
ability. 

ITie autopilot and ap))roach coupler 
have gone tlirougli a long in-scrsice de- 
bugging period by the military. Auto- 
pilots and apjjroacli couplers are stand- 
ard cqiiijimcnt on practicjlly all USAl' 
aircuift. 

However, less than 15% of the 
U. S. airlinas arc so equipped, a 
CA.A survey shows. .Approximately 255 
airliners, mostly operated by United 
Air Lines and Pan .American .Airwavs, 
arc now equipped with approach cou- 
plers, with anotlicr 165 programmed 
tor the near future. 

'I'cn vears ago. the automatic pilot 
and approach couplet looked like "com- 
plicated gadgets’’ when compared vvitli 
the few pieces of avionic gear which 
airliners carried. I’odav, ;ilongsidc an 
airborne weatlier r;idar, a 560-cliamicl 
\'HI’, a Tacan or a DMK, the auto- 
pilot and coupler arc viewed in a dif- 
ferent perspective. 

New and improved autopilots now- 
available. or under development at Col- 
lins Radio. Eclip.sc-Pionccr. Lear -and 
Sperrv. iliinild provide the airlines and 
business aircraft operators with the 
same degree of rcliabilitv- which they 
now obtain from their communications 
and navigation equipment. 
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ARO lead} 

IN OXYGEN EQUIPMENT^^ 



ARO Ui|uid Oxygen Converters 
save space and weight . . . 


In the specialized sphere of oxygen cquiptnem 
and components for high altitude flight . . . 
aviation looks to ARO for leadership! 

ARO rese:irch and development have pio- 
neered and perfected many of the new prod- 
ucts to control the vital oxygen supply for the 
men who fly "w-ay up.stairs.” Leading aircraft 
makers depend on Aro for a growing number 
of precision products. For further details w rite: 





AIRCRAFT PRODUCTS 


5 limi CONVUUt 



A new kind of oil 
for a new kind of flight 

Capital Airlines’ swift new turbo-prop Viscounts are lubricated with 
an oil that didn't even exist until a few years ago, 

Engineers who were then designing advanced turbo-prop and 
turbo-jet engines ran into almost insurmountable difHculties : there just 
wasn't an oil that could meet the tough lubrication specifications 
of the proposed engines. 

Esso research teams went to work on the problem. They produced 
a synthetic oil which was named Esso Turbo Oil 35. This oil not only 
lubricates the famous turbo-prop Viscounts, but is used also in 
advanced jet aircraft. 

This triumph of Esso research adds one more chapter to an already 
splendid record in the development of new products for civil 
and military aviation. 



AVIATION PRODUCTS 


Tl 


FILTER CENTER 

dtsLmj 




► New Tyi>c Guiisight?-Litk of stii- 
l)ility in new supcr\unic fighters. svUicli 
niiikcs sniootli tracking of the hirget 
difficult, liHS o.niscd ;it 1e;ist one ns ionics 
nwmifjcturer to try nn entirely new up- 
proaeli ter tlie design of uptiiul gun- 
siglits. 

► North-Seeking Gyro — A new direc- 
tional gyro which luitonuitienlly aligns 
itself to true north, rather th.in mag- 
ne-tic north ;is with conventional DGs. 
has been de\eloi)ed by Auicrican Bosch 
Anna Corp. Gym reportedly has a fre-e 
drift rate of onh’ 0.1 degree/hour and 
we'ighs 22 lb. 


► I'V Eye for Aviation-Closed circuit 
television is finding incTc-.ised a|)plie:i- 
tion within the nsiation industry ftir 
siieh things as remote viewing of the 
fuselage during skin testing and for in- 
specting jet engine flumes in test cells. 
This report cennes from fames L. Lalic)', 
general manager of flagc Telcsision 
division. Thompson I'rodnets, Inc. 

► Oil-Cooled .\ltcinafor-.\n nil-tooled 
alternator for high-speed, high-altitiidc 
aircraft, in which oil serves both as a 
Inbrieant and cooling medium was re- 
ported to the Los .^ngelt^ .MEE meet- 
ing by Westinghonse engineers II. f, 
Braun and W. |. Shillmg. I'lic 40-kva., 
120/20S-volt. -tOO-cyeIc alternator de- 
scribed uses silicon rcetifiers to elimi- 
nate brushes on the alternator cxcitcr- 

► Transistor Overvoltage Relay— Novel 
application of transistors to ovcrv'oltagc 
protection of aircraft electrical systems 
svas rc|)ortcd to the recent .ME.I'l con- 
ference in Los Angelt^ bv N. h'. Schnh. 
Westinghonse Electric ' Corp.. I.inu. 
Ohio. The tran.sistorizcd ovenailtage 
relay weighs less than 1 lb., measures 


Fire CoiUrol Sin 

uliitor 

A new iiitcrceplor fire 

ontiol sim- 


me in lah 



lias been deve1o|ied by ^ 


Electronics Co. of law -\nge 

cs. 

U siiiniiatcs tlic opetuh 

m of the 

Hnehes E..4. E-9 or E-10 jv 

tcin during 

tlic attack phase (alter ta^ct loek-on) 

and cun create tuigcts in sti 


accelerated Eight, with tlic 


flying a lead jiorsuit or 1e 




I sraAro-FOumss 


From design fo mass production. 
Security Parachute Company can provide 
automatic parachute systems for any 
purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 
is Invited. 

Put yourself in good hands. 


'SECUftlTY 


PARACHUTE COMPANY 
SAN LEANDRO, CALfFORNIA 
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ENGINEERS 

WOP'^ ON NEW YORK’S 
PLAYGROUND 


rigned and built by Grumman. 



• fVing and Ftuelage Detigners 

• Hydraulic Engineers 

• Stress Analysts 

• Flight Test Engineers 

• Vibration & Flutter Engineers 

• Aero & Thermodynamicisls 




MUMMtK IIICilFI EHSIHEEIIKi COIFOIItllGH 
IEimiE<illCIUlll.>EITm 


NEW AVIONIC 
PRODUCTS 


Microwave Components 

• Biickwnrd wave ti.scillators, a new 
'cries of four \n1hige-tiinab1c tubes, 
enscr the band of 10 to 18.0 kmc. 
Model IIO-I.'V covets frequenev range 
of 2 to ^ kmc., delisers lOb mn.; 
Model IIO-3A c-overs 3.75 to 7.0 kmc.. 



dclners 100 mw.; Model HO-6B 
cosers S.2 to 12.-1 kmc., mid deliicrs 
50 mw.; Model IKMB emers 12.d to 
18.0 kmc., and deiii’cts 10 mw. Tuning 
voltage for all tubes is 300 to 3,300 
volts. Huggins Laboratories. Inc., 711 
Hamilton Aie.. Menlo Park, Calif. 

ePrccision cavity wavemeters, available 
in 11 different sizes to coicr the fre- 
quency range of 2-6 to 90 kmc., are 
said to have sufEcient accuracy to serve 



as secondary lab standards. Units arc 
tcnipenitnre-compcnsatcd and unaf- 
fected by climiges in luniiidits or 
)>ressnrc. DcMomav-Bonardi, 780 
South Arroyo Parieway, Pasadena. Calif. 

• Broadband coaxial ditcctional cou- 
plers. available in four new models for 
the binds of 225 to -160 me, 460 to 
930 mc„ 950 to 2.000 me., and 2 to 
4 kmc. pros idc less tlian 1-db. coupling 
variation over tbeir frequency nnigc. 
VSM’R of the primary ann rcportcdlv 
is less tlian 1.15. Nardu Corp,, Min- 
eola, N. Y. 

Computers & Data 
Processing Equipment 

• Analog-to-digital converter. cap:ib1c of 
making up to 100.000 conversions per 
second, witli 30 millivolt rcsolntioii and 
D.1% accuracy, will accept signals from 
transducers. l''M discriiiiiiiator.s, l-'M or 
PWM recorded on magnetic tapes, 4i]m 


readers, or other analog devices. Device 
will convert to any desired digital code. 
Manufacturer also offers a complete 
conversion system including high-speed 
commutation iniit. digital output mag- 
netic recorders, and programming cir- 
cuits. An cighf-pvige brocliurc describes 
converter. J. B. Rea Co.. Inc., 1723 
Clovcrfield Blvd., Santa Monica, Calif. 

• Doppler data translator Model 3154, 
convert.' dahi from a doppler radar, and 
associated intcrmlation and time code 
signals from cycliCTi magnetic tape, into 
digital code suitable for use bv a higli- 
specd digital computer. Device, whicli 
includes tape recorder, provides a run- 
ning count' of the number of doppler 
cycles occurring in a nominal two-milli- 
sccond interval. Accuracy is quoted 
at 0.1^ over the integrated time pe- 
riod. Potter Instrument Co.. Inc.. 115 
Cutter Mill Road. Great Neck. N. Y. 

• Digital-to-anaic^ converter Model 
250. translates jiunchcd-card decimal 
data into an analog .signal for automatic 
X-Y coordinate plotting. Device has 
an accuracy of 0.1% when used alone, 
or an accuracy of 0,25% when used 
with mamifacinrcr's X-Y plotter. In- 
dividual punched cards iniiv be rend on 
3 visual display on the front of the 
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instrument. Librascopc, Inc., 808 
Western Ave., Glendale, Calif. 


Portable Test Equipment 

• Grid-dip meter. Model G-21 batlerv- 
(iix;rjtcd, covering the frequenev range 
of 7 to 120 me., rcportcdlv is accurate 
to within 5%. Device, w-liich uses one 
transistor and one tube, operates for 



>0 hours from one set of batteries, 
and sells for 8150 f.o.b. factor. .\lto 
Scientific Co., 855 Commercial St., 
Palo .Mto Calif, 

• Magnetrtni tester, Tyijc 162. weiglimg 
oiilv 35 lb., ciiccks nuignetrons for 
oscillation and frce|ucncy, eiubling the 
operator to detect the presence of 



gas, a shorted or open filament. Tester 
operates ftoni 115 v„ 60 cycles, and 
has earrviiig handle for porhibilitv. 
U. S. F.lechonics Corp. of America. 
Alexandria. Va, 

• Transistorized voltmeter. Model D-21 
cov eting the frequenev range of 20 eps. 
to 1 me., operates from .velf-contiiincd 
batteries and weighs only 30 nz. Unit 
has a 10-nicgohin input impedance on 
all ranges and is accurate within 5%, 
Device sells for S230 f.o.b. factory. 
Alto .Scientific Co., 855 Commercial 
St., Palo Alto. Calif. 


ENGINEERING 
OPPORTUNITIES 


■Qt Uaiti 


/ 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair's outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 

SLfCTAONlCS 

OVNAMteS 

AfROOYNAMfCS 

THfAMODYNAMfCS 

OPfRATfONS neStAKH 

HYDRAULICS 

MSCHANICAL DCSfGN 

LAeOftATORV TfSr SNGlNeCRING 



•ENCINEEBINC 
BROCHURE 
TO QUALIHED 
APPLICANTS 


/fiOtcsi. QUICK DISCONNECTS! 
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WHO'S WHERE 




!S.,:?i.i:s£?SiS”siS 


'’wlS='J.'B„. 



i« |. Ilartigaii. \<;«- YniV Hiicf of 
c:irgo .suits of Unittil \ir l.iiics; Briicc W. 
thief of Los .\ngclw cargo wits. 
.\rtlmr Moiuig. |r„ Wtstcn. a.gion 
salts manager of C. M. Ciani.ini & Cn.. 

illL.SiKSS.'S' 

,S1« lOphtl, a..t, .,11... ,™„a,;.T ..f 







AVIATION SAFETY 


needs 

ELECTRONIC 


CAB Refiori on C.onvair €ra»h Rahe» Question . . . 

Did Sensory Illusion Fool Pilot? 


and 

MECHANICAL 

ENGINEERS 


in 


SOUTHERN 

CALIFORNIA 



Unusual eneineering positions in 
electricat and mechanioal design of 
ladar, sonar and telemetering are 
available. These oositions, which are 
directly associated with our long- 
range projects for industry and for 
defense, are available at all levels. 

Now nearing coirpletion at Bendli- 
Pacific Is the new Engineering Cen- 
ter. With more than !M,000 square 
feet of area it represents the latest 
and one of the most complete engi- 
neering facilities in the nation. 

You are invited to consider becom- 
ing a member of this vital engineer- 
ing group ~ with a forward looking 
company in Southern California, 


Pfeoie fill in flis coupon or 
rite US for complete Information. 



THE ACCIDENT 

VmcriL-uri \irlincs Flight 7H, a Coiivair 
:-tU. N ttasliud at 2236,’ March 20. 

10^3. I liu Jucideiit (HTCuttcd in an open 
field appiiaiiiiatuly 11 miles north-iiortli- 
I'cst uf the Municipal .\irpoit at Springfield. 
.Missouri, f'llcicii of the 32 passengers, the 
first officer, and the stewardess ivtic fatally 
injured. The other passengers, with one 
iMcptiou. ami the captain were seriously 
mjiircd. 'file aircraft received major damage 
hy impact. 

HISTORY OF THE FLIGHT 

I'lighc Til of Match 20 was a scheduled 
iipcratioii between N'eisark, New )etsey, 
and 'I'ulsa, OUaliumo. with numerous inter- 
mediate slops, .\muiig utliers the sched- 
uled stops included Chicago, illinuis. and 
St. t.ouis and Springfield, .Missouri. Tlic 
Higlit originated on schedule at 12-fs, made 
tliice stum, and lauded at Chic-agu at lfi-33. 
ir is-as 23 niiiiutc-s btc hecause of Chicago 
traffic delay. In all other respects the Right 
was noniial and routine. 

\ scheduled crew eliauge was made at 
Chicago svitli Captain jolm I’tiphli. I’iisl 
Officer CIcnn li. 3\’alker. and Stewardess 
Rita .M. .Madaj assigned to coiitimic the 
trip to its destination. Tlic Bight proceeded 
normally to St. Louis and landed at 2IUU. 
Wliilc there the crew wa.s briefed and fur- 
nished the latest isealhet aports and fore- 
casts for the remaindtT of the operation. 

l.ow ceiling and visibility fore-east for 
Springfield, tlic nest stop, indicated it 
might tiavc to be osetflowii, this decision 
tci Isc made by the captain upon aiiisai de- 
pending on tlic existing conditions. The 
weatlier eondiliuiis alio requited SL-leetion 
ot a more distant alternate airport iCage, 
OklntiomaU and commensurate additional 
iiiel; lilt- total alxrard was S70 gallons. 
ThuiideTstorins over tire route, previously 
an important consideration, were iiu longer 
a factor, 'flic'sc factors resulted in an addi- 
tional de-lai and the flight departed at 2136, 
more tlian an hour behind schedule. 

'Ilic HR iliistruinent llight Rulcsl 
elearanec is-uie-d bv .\RTC ( \ir Route 
Traffic Control' specified In part that the 
flight was cleared to the Springfield \'OR 
l\ isiial Omni Rangel Station lia \‘ictor 
Airwav 14, lo iiiaiiitaiu 4.LIOO feet m. s. 1. 
(mean sea level). Company records indi- 
cated that at departiue the aircraft was 
loaded to a weight near, hut less than the 
mavimum allowable; the load was pruperly 
distributed. 

Cleared for Approach 


.\nierican 711 repotted cu route to the 



coiiipauy that it was over N'ichy (a position 
along \'iclor -\irwav 14 about UuJ miles 
flora Springfieldl and estimated it would 
reach the Springfield \'OR station at 2235. 
Initial radio contact with Spnugficld ,\p 
proach Control was established at 2218 and 
the flight gas-c it the saute Springfield csti 

Tile apptoaeli controller transmitted 
the 22ilS weather obsenation lo the flight 
Repotted conditions were; Ceiling 41)0 Teet 
overcast; visibility 10 miles; wind west 12; 
altimeter 20.68. In response to the con- 
troller’s question the flight then indicated 
it inteude-d to land at Springfield, 

linmediateh tbercafter cicatanee w-js is- 
sued for a standard range opproaeli. instruct- 
ing Flight 71 1 to report over the range 
station and when starting the procedure 
turn. Shortly Iheiealter the flight asked 
cleaiaiiee lo descend. T here being no otlier 
traffic the coiitTollcr cleared the Biglil for 
an approach and to descend wheneser it 
wished. ,\t 2229 the latest weather ohser- 
ration for the airport, ccmplete-d at 2228. 
wus transmitted to the flight. Cuiulitiuiis 
given were; Ceiling 5Uil feet overcast; risi- 
bilitv 8 miles, scry light dri//lc; wind r\*est 
1C. ■ 

The flight infonned the controller it 
would make a circling approach to luuwar 
31. the active runwas. .\t 2234 the flight 
reported. ".Mnc-rican 71!, over the Omni 
at 34, proceeding to the field." .\ppro\i- 
matelr two minutes bter an explosion was 
steal and heard uorth-iiortlmcst of tilt air 
port and attempts to contact the flight 
thereafter failed. 

•\ weather observation iiumcdiatcly fol- 
lowing the accident was; Ceiling 30U feet 
mereast; risibility s miles, very light dri/ile; 
wind northwest 8; altinie-tel 29.66. 

INVESTIGATION 

Investigation condiieted at the scene of 
the accident disclosed tlie aircraft cleared 
serx-ral tree-s bordering the northeast comer 
of an open field. Tlie top of one was 27 
feet higher than the point of the inilbl 
ground iiii|>act. Tliis was about 200 feel 
berond the trees which indieates that the 
aircraft, at a iiornial approach speed, rras 
descending about 1.61)11 feet per minute. 
Impact was in an open, iiiuddr, cultivated 
field at an altitude of 1.230 feet m. s. 1. 
while tlie aircraft was heading 220 degrees 
magnetic. 

.\t impact the nose of the aircralt was 
depressed at a shallorr angle and the right 
wing was shghtlr down. Conges in the 
soft earth were made bv tlic right ir-ilig, 
both engine nacelles, and the bottom of 
the fuselage. The wicckagc path wa.s along 
the impact heading for 1.100 feet and was 
strewn with rarimis pieces of tlie aircraft 
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NOW! SURGE PRESSURE 
PRORLEMS SOLVEO PARKER 



Actual oscillograph records 

The shaded area represents the portion of the higher 
pressures eliminated by the use of the onli-surge fea- 
ture under identical conditions at 227 gpm. 


with New Anti -Surge 
Fuel Level Control Valve 


With the increasing use of jsressure fueling for greeter speed 
and efficiency the dangers from excessive surge pressures have 
become correspondingly acute. A dependable method of con- 
trol has been a necessity for some time. 

Recently n major airplane manufacturer asked Parker to 
help solve tills critical problem. Immediately a Parker Team 
of engineers and production specialists from the Fuel Divi- 
sion went to work. Results of their work are conclusive. Now! 
Excessive surge pressure can be eliminated -- .elimi* 
naled by the use of this New Parker Anli-Surge Valve 
(pictured here). 

The anti-surge device limits the line pressure at the inlet of 
iheshuloflvBlvcunderoiivan/ici'piirei/ oiteralioiial surge condi- 
tions and in ]>articular. those encountered in hydrant fueling 
systems. This “PARKER” ;rie//ioi/ essentially controls surge 
pressures by regulating the level control valve's rale of closure. 



it is sure. safe, proven ami nr ailablc for your u 
information write to tlie Fuel Division, Los Angeles. 


I. For 


Let a Parker Team help you 

A Parker Team is available to you on any problem involv- 
ing aircraft fuel valves, hydraulic valves and check valves. If 
you have a problem in these fields or are beginning system 
design, get a Parker Team on your staff. 

Parker Aircraft Co., Los Angeles 45, Calif. • Cleveland 12, Ohio 

(subsidiary of Tlie Porker Appliance Company) 


Darker 

I Hydraulic and fluid 

I system components 



NORTH AMERICAN ENGINEERING — LOS ANGELES — OFFERS 

CAREERS FOR ENGINEERS 


North AmrrU’an Aviation's siipeisonir F-KK) SlPf.it 
S4BRE* is only the bc-i'inniii<! , . . AIRHORNF tFlIIci.ES 
of llio fTTt'BE ar<‘ noil' riailv dosi^n |»rc>l)lrms for North 
Aiiicriraii fviHtitin c‘iij£inc*i‘r*. )>>n -tart vvfioro cmr rr- 
seari'li Iihs led. 

BrcBii>4' Nortfi Ainrricaii is expanding, wc ran now 
nifiT (diallrnaina opportimilirs to I'li^imHo's in most 
sprriallir-. with riwvarfls to niatc']i vour exprrirnor. 


You'll «ork witli world-rocoynizcd lop mon ... in a 
imiijiii- I'lij-inrcrinv orjtanization in wliiidi yon do your 
own liaison and roordinalion. You're on a team, work- 
ing with ever) body on the teutii. Your own ideas are 
weleoined and reeognized — for exiiinplr. our Patent 
and Suggestion .Award plans are virliially uninatehed 
in the industry. .At North .Amerh’an. loo. yon enjoy a 
fine l{elireinenl Plan and full |ierponul benefits. 


SPECIAL OPPORTUNITIES 


ENGINEERING RESEARCH LABORATORY: New |>odli>m- for 
all t)pee at elerlrirsl and eleelrunir eiiiiincrr- r\i«t jl all leveb of 
rxperieare iii our Resoanh LaI>oralar>'. Tltesr |M>pili<iiis liu\e t>reji 

liikp up where our rese.ireli has leil, Vuii'll work rl<oelv with 
world.recopiiized engineers . . . uti llie leiim itnil'- engineering 

ENGINEER DESIGNERS: .New posiii<mi availalde in slrarlura) 
and roerliuni4'ul design. These posilioiie involve design ot iiiglilv 
tnirieaie gmi nieehiini-nis. landing gear-, hvilraulir svstems. thin 


metal slrucltirnl eompunents. anil fuel eell anil power pliiiil iiisiah 
hniotis. Kiigirieering degrees preferred, ahhougli some engineer, 
ilig rtdiege and pnierienl experienee in assindaleJ design fields 

ELECTRIC MOTOR DESIGN GROUP; A new group is now he. 

Usual rliallenge for men with friii'lioniil H.I’. .V.C. and/or I).C, 
motor design experienre A'ou'll work vvilh new metals, new ideas 
. . , viiuTI dcbigii die eleetrit'ul iiiutnra nestled for fuiiire airerafi 
•le-igns 


Ar, L. Stevenson, Engineering Personnel Office, North American Aviation, Dept. 56-AW, L.A. 45, Calif, 


ENGINEERING AHEAD FOR A BETTER TOMORROW 

l^ORTH American Aviation, inc. 


^TRAOEMARK 


• SAFETY 


.t they vcparatid fioiii it. Tltc iiiaj 


A detclinined tliat tin: laiidin| gear uas 
lolly retiattcd and tin- flaps vuif txttnded 
about lO degrees. 

Impaet forees were severe and high verti- 
cal and fore and aft foreev were developed 
during the initial ground eoiitaet. ‘I hese 
fortes broke the nose KXtiun from the 
fuselage and enislicd the loveer stiiietnre 
upward to tlie floor siipptirt heaiiis. N'ertieal 
eomprcvsioii liiiekling was induced in areas 
which did not contact the gtouiid and dev 
flected tlie sides of the fuselage outward. 

The riglit wing was sep.irated ami de* 
strosed be the impaet and an esplusion 
which occurred in the fuel tank area. The 
left wing was torn off and came to rest 
lekitively intact in an inserted position see- 
eml yards ahead of the main wreckage. 

The passenger seals, with the cseeption 
of the last row . were torn free and tinmen 
forward. isNamination of this nreekige. 
iilthongli severely damaged. distlose'd no 
evidence of fatigue cracking, .strnetnral fail- 
ure. or malfunctioning einilrols prior to 
impact. 

Both engines were tom out and broken 
into sewx'ial sections by impact. Ksaniiiij. 
t>on of their comhnstioii chamhers. oil 
pumps, oil screens, front and rear aecessitry 
drives and bnsinngs. and mteriors of the 
power sections failed to disclose evidence 
of malfunction or (aihiie liefote impaet. 
Tlie propeller blade angles at impact svete 
in the positive pitch range and both were 
positioned about 40 degrees. Tliis imli- 
fated both engines ss'cre clevvlopiug appre- 
eiahlt power in iiearb' eipuil amoniits. Tlic 

eiicliiig to lane 


il for the Consair while 


Navigation Equipment 

The radio and navigational equipment 
was c\amined .and altliougli damaged failed 
to disclose evidence of iiialfiniction or fail- 
ure before iiiip,iet. I’ertine'nt gtonnd navi- 
gational facilities, examined innnediatelv 
after the accident, were operating within 
accepted tolerances. The aircraft altimeters 
were found set and indicating eiirrectly.’ 

Supporting the physical esaiiiination of 
the strnepire. powerplanls. propellers, and 
controls were the .several radio contacts 
made bv the flight, which were miiuial and 
indicated no difficnlts*. .kccordiug to coin- 
panv records the aircraft li;id l>een proixily 
inainlained during its sersice histors’. 

It was learned that an .\ir Oefense Radar 
Installation, near Springfield, nude seqneme 
pliotograplis of one of its radar scopes to 
compile a radar picture of the weather .situa- 
tion and its progress. This was being done- 
while Flight 711 was apprnaeliing Spring- 
field and radar impressions {hlipsl of the 
aircraft were iiKlnded on the photographs. 

The pictures, made at definite intersals a 
few seconds apart by an automatic camera, 
slioss'cd the flight's progress. These blips, 
when transferted to an aeronautical clurt, 
indicated the fliglit ssas first "picked up" 



near k'ichv. It was then follossing k'ielot 
.kitssav 14 un a he-ading of approsiuiately 
degrees, llie flight passed the Spring- 
field \T)R station slielitl; noilh of it. then 
turned left until headed toward the airport. 
I lie radar blips on the phntograplis ended 
near the eiasli site. 

The radar plotting indicated that the 
riverage grorrncispecd of the aiieraft after it 
pirssed the station vs-as within tire normal 
range for the Consait aireraft while ap- 
proaching an airport liefote inaking a circling 

Approved Approach Procedures 

Titea- arc llirec C-V\ rrpptoved instru- 
ment approach procedures hit the Sprrng- 
licld .Airport— lire- low fres|ncrtcy laitge ap- 


here’s your answer to 



Designed to fill a definite need for valves vrliich give 
adequately "sensitive" adjustment, Ideal needle 
valves provide a precise control In the handling of 
small flows of liquids or gases. They are designed 
with a long taper on the working part of the needle 
and a fine thread on the stem. In aircraft instrument 
testing they provide the extremely close control 
required in such operations as altimeter, airspeed 
or rate-of-climt) testing. 

They also have a wide application in many types of 
industries. Ideal needle valves are made in five ori- 
fice sizes from 1/16" to 3/8” and are available in 
both the angle or straight type, either with or with- 
out panel mounting flange. For complete informa- 
tion, write for Bulletin V-500. 

m 

lOEAL-AEROSMITH, INC. 

12909 S. Ceiise Av.nu. 



ptoach. Ihc \'OR approach, and an .ADP 
lAiitoinatic Diretlnm Hnderl appioacli. 
T he \'OR facility was being used dining 
llie approach of FTiglit "11, 

rlic \T)R insitmnent appiiuch procedure 
.ivvoiialed wilh a flight from St. Louis rc- 
i|niTcv that Ihv aitviaft turn right upon 
fLiiiliing the \ OR and establish an ont- 
iKjund track of Is dvgteix. It then re- 
qiiircv :i ptcicedntc turn and an iiibonnd 
track of ITS dcgtccs. Tins track, if main- 
tained, will pa« liver llie station again and 
iiitcixeet the threshold position of runw'ay 
l‘>, ".fi st-atute miles from the station. 
Minimum eii route .illitnde from \'ichy is 
7.6(111 feet m. s. 1. .Minininm altitudes dnr- 
ing the appro;ieli are 7.60U feet m. s. 1. over 
the station, 2.^UU feet m. s. I. during the 
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Severe Space Problem Solved 
by Flexonics Engineered 
Multi -Plane Duct Assembly 





Here the creative skills of electrical engineers can enjoy what is literally a 
“field day.” 

For the fields in which such experts will be assigned at Goodyear Aircraft are as 
challenging as they are varied. 

These include rewarding work on missile guidance, servo analysis and design, 
expansion and further evolution of the Goodyear-built analog computing 
equipment, antenna design, radar, electromechanical systems, microwave, pulse 
techniques, electrical systems and power plant design. 

Here is an opportunity to establish a long and fruitful relationship with a 
versatile and stable organization— to utilize one of the largest and most modem 
computer laboratories, explore new avenues, new concepts— <i place icliere creative 
sparks can be charged to arc brilliant neiv horizons! 

Resume treated confidentially. Application forms on request: C. G. Jones, 
Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants 
in Akron and Litchfield Park, Arizona. 
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• SAFETY 

teduclion in foice, iiad recently been re- 
called by the company and after completing 
the checkout requirements was assigned to 
Flight 71 1 as his first flight. Captain Pripish 
knew this, having been informed under a 
normal procedure of the company in the 
interest of good operating practices. Many 
witnesses with whom the crew members 
had personal contact before and during the 
flight stated that both appeared to be in 
excellent spirits and normal in every re- 
spect. 

At 1230 a surface cold front extended 
northeastward from Amarillo to neat 
Wichita and Chic^o. There was minor 
wave action on this front and it formed 
the southern boundary of a cold ait mass 
which was moving southeastward across the 
Plains States. Relatively low pressure ex- 
isted at the surface in Oklahoma, Texas, 
and New Mexico svith a trough extending 
northeastward into Missouri and Illinois. 

.As a result of this situation and other 


factors 




sted in Missouri and a solid deck of low 
clouds existed to the north and west of 
the cold front. This front moved south- 
castis-ard during the afternoon and evening 
of Match 20 and passed Springfield at 
2208. The passage was immediately fol- 
low^ by a small pressure jump. 

When Captain Pripish reached St. Louis 
he called the American Airlines dispatcher ' 
at Ft. Worth by long distance telephone to 
determine whether or not the thunder- 
storms permitted the flight to continue. At 

Springfield about the time the flight would 
arrive but the severe thunderstorms had dis- 

pmtant. Low ceiling and visibili^ were 
expected, however, and the possrhility that 
Springfield would be below limits was rec- 
ognired. 

Weather observations for the Spring- 
field Airport were taken on the airport and 
incorporated the use of the ceilometer, an 
electronic measuring device for determin- 
ing the height of the ceiling. The weather 
observations indicated an overcast ceiling, 
without any breaks, for a considerable period 
before and after the accident. These ob- 
servations reflected only the conditions that 
existed at the airport. 

Meteoiologists who testified at the public 
hearing stated that weather conditions at 
the VOR station were not definitely known; 
however, based on their training and ex- 
perience and considering all the factors in- 
volved, different conditions in the area 
of the VOR station were considered possible 


ANALYSIS 

.After radio contact was established with 
Springfield .Approach Control the Bight 
was given an approach clearance which re- 
quired it to report upon reaching the VOR 
station and when it began the procedure 

Subsequent to this clearance Flight 711 
received another which was “cleared for 
an approach." This clearance, in effect, 
notified the flight there was no other traffic. 
It also voided the reporting requirements 
rmilted the flight 


ENGINEERS 

DESIGNERS-DRAFTSMEN 

BRING YOUR FUTURE UP TU DATE 

Join the young men now working in one of 
the newest, most modern guided missile 
plants in the U. S. Located in the Appo* 
lochion rdnge, Bristol, Tennessee, the Sperry 
Forrogut Company offers qualified person- 
nel excellent opportuni- 
ties in the following 
classifications: 



• MECHANICAL 
ENGINEERS 

• ELECTRONIC 
ENGINEERS 

• RELIABILITY 
ENGINEERS 

• SYSTEMS 
ENGINEERS 

•TOOL DESIGN 
ENGINEERS 
(All Classes) 


• DESIGNERS & 
DRAFTSMEN 

• METHODS 
ENGINEERS 

• PUBLICATIONS 
ENGINEERS 

• INSPECTION 
METHODS 
ENGINEERS 


LIBERAL EMPLOYEE BENEFITS 

C SPERRY FARRAGUT COMPV 

DIVISION or SPCHaY RAND CORFORATIOH 

BRISTOL, TENNESSEE 
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REVOLUTIONARY 



Hew CATALOG 

STAINLESS FASTENINGS 

REVISED TWICE YEARLY— ALWAYS VP TO DATE! 

For the first time, a catalog that gives net prices in various quantity brackets . . . PLUS actual 
quantities of more than 9,000 items and sizes in stock! All this in ONE catalog, 
all information for each item in ONE line ... nil the data you need at a glance! 



Another plus . . . you’ll find appreciable savings on many items listed in 
this new all-in-one reference catalog! One more reason to check Anti- 
Corrosive FIRST for stainless steel fastenings! 




PrO*^ 


ANTI-CORROSIVE 

METAL PRODUCTS CO., INC. 

CASTLETON-ON-HUDSON. N. Y. 
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Whatever the aircraft . . . 

Development counts at CAN ADAIR 


It was recently announced that the latest Canadian- 
built F86 Sabre jet fighter can fly faster and climb 
higher than any other aircraft in European squadron 
sciTice - . . practical evidence of Canadair's superior 
development and production facilities. 

This is the sixth version of this famous fighter which has been pro- 
duced continuously at Canadair without interruption of scheduled delivery 
dates. The outstanding record of the Oretula-powered Sabre VI can be 
credited to the intricate rc-enginecring of the airframe to take full advantage 
of the aircraft's new power plant — the Canadian Orenda 14. 

In this job, as in the tvork now going on at Canadair to design and 
produce the CL.28, a maritime reconnaissance version of the Bristol Britan- 
nia. the RCAF depends on the imagination and “know-how" of Canadair's 
engineers. Like so many aviation experts aroumi tlic workl, they know that 
in evei7 aspect of production, “You can count on Canadair”, 


C-L 
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CANADAIR 

— tICCUFT MANUFACTU>E>S — 
LIMITED. MONtBEAL. CANADA 
GENERAL DYNAMICS CORPORATION, N*« Y»tk 




• SAFETY 

approach except the full 
proadi if luUiumciit cuac 
Kroiii the flight's esHma 
station. Its report os-ct tire 
of (he ntcident. and the 



Visugl Contact Possible 

Weather conditions in the Springfield 
area strongly indicate the top of the over- 
cast was bctn-ccn 3,000 and 4,000 feet 
m. s. I. and the overcast at the airport was 
without breaks with its base about 300 
feel above tlic surface. .Analysis of tlie sit- 
uation also suggests that these conditions 

r ailed in the area of the VOR station. 

IS therefore believed that the entire 
prescribed instroinent procedures should 
have been made. 

The Board nevertheless recognizes the 
possibility that the flight may have estab- 
lished visual contact with the surface in 
the area of the VOR station and proceeded 
visually toward the airport. If the crew did 
establish visual contact at the minimum 
en route altitude before o: upon teaching 
the station it was permissible tot the flight 
to hove proceeded visiully to the airport 
without following the instrument approach 
procedure. This action would also have 
been permitted under an emergency condi- 
tion; however, based on all flic available 
evidence it is believed that no emergency 
occurred. 

From the testimony of several cicwit- 
nesses it is apparent that the aircraft was 
nearly on the 193-dcgrce Inbound radial to 
the airport from the omni and that it was 
flown below the overcast for several miles 
before it struck the ground. During this 
time the aircraft was in the same relative 
positions over the ground required by the 
approved VOR instruiiicnt approach pro- 
cedure. From the evidence available during 
this segment the aircraft was also appar- 
ently in the normal confIguraHon for an 
approach to the airport before circling to 
land. The height or the base of the over- 
east and the distance involved indicate the 
rate of descent of the aircraft was not 
high during most of this distance. How- 
ever. just prior to impact the aircraft was 
descending about 1,600 feet per niinule. 

Sensory Illusion 

It will be recalled a passenger heard one 
of the pilots cry out just before the impact, 
"hW God, we are going to hit the ground." 

Tiiis. .ind other evidence, indicates the 
crew was not aware the aircraft was so low 
and that it was descending. It is protable 
that at this time the pilots were devoting 
their attention outside the cockpit and 
possibly toward the distant airport lights 
while flying over flat, dark, and sparsely 
lighted terrain in somewhat restricted visi- 
bility. .An important psychological factor 
enters into an approach under these condi- 
tions and has been credited a factor in 
other accidents or neat accidents.* 

The effect of such conditions has given 
Right crews an erroneous impression of 
altitude and/or the illusion that the aircraft 
is Hying horizontally with respect to a dis- 
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Smooth Starts-.Safe Stops..Tight Toros 

Four powerful electric wheels that drive, steer and brake enable the operator 
to apply maximum traction so smoothly it’s hard to tell when the LeTourneau 
Air "Tow starts to move. Air frames and delicate instruments are protected 
from shock. 


Greater rraclion, Smoother Pulling Power. Actual militnry field operations 
prove that LeTourneau Air Tows deliver greater traction and smoother pulling 
power than any other heavy class low vehicle. Extreme operating conditions 
included icc, snow and wet runways, as well as loose sand adjacent to run- 
ways. Superior traction is a direct benefit of LeTourneau electric power and 
control system, which aulomaiically delivers available power to wheels with 
the firmest footing. 

Superior Maneuverability. The LeTourneau Air Tow moves instantly forward, 
backward, oblique left or right . . . and turns within its own length ... all 
wheels drive under full power all the time. Independent front and rear power 
steering help make this an ideal unit for precision compass swinging, lowing 
and positive positioning of heaviest aircraft. 

Simple To Operate. The operator regulates power, speed and brakes with 
a single control which aulomaiically coordinates all three functions. Power 
steering is controlled by simple electrical switches. Electric power is supplied 
by a self-contained engine-generator set. Operator may lace in cither direction 
for best visibility. A few simple lessons will leach any man to run the Air Tow. 
Proven, working and available! The superiority of various types of LeTourneau 
Tow Vehicles for BIG but geitlle handling jobs has been positively proven 
on some of the country's largest military bases and commercial projects. 
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How to assign your 
COMPLETE SYSTEMS 
RESPONSIBILITY 

Whether it’s radar, countermeasures, missile guidance, 
sonar, computers, microwave or radio communications— 
electronic equipment of any kind— Raytheon has 
proved its capacity to shoulder complete systems 
rcspo/isiftility. And “complete” means just that; 
every step— from design concept to operation 
and service. 

Some 18,000 .skilled, hand-picked scientists, engineers 
and assemblers working with some of the most advanced 
facilities in the industry have built Raytheon’s 
reputation for “Excellence in Electronics.” 

Write now for additional information. 

RAYTHEON MANUFACTURING COMPANY 

WALTHAM S4. MASSACHUSETTS 
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CONTINENTAL DEFENCE IS AVRO AIRCRAFT’S BUSINESS 




There's something about the bearing of these men of the RCAF . . . something in their 
confident stride as they return from an interception exercise . . . that speaks of a job well done. 

For many months they received intensive training to prepare them for exercises like this , . . 

and for the dark day when enemy aircraft may actually appear in the skies over Canada. 
And what of the planes they fly? Avro Aircraft’s CF-100 all-weather night interceptors 
have greater range, more power and more striking force 
than any all-weather night interceptor in service anywhere. Newer and more 

powerful flight projects are constantly underway in Avro Aircraft’s 
extensive engineering division, staffed by the most outstanding research, 

design and development engineers in the aeronautical industry. 
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Douglas Challenges Industry to Best DC-8 


By Vi'illiam J. Coughlin 

Santa Monica— Clialleiiging its do- 
mestic .ind foreign competitors to 
matcli the economy and performance 
Ilf tlie DC-8. Douglas Aircraft Co. last 
week disclosed design details of its new 
tonimercial jet transport. 

Douglas acrodynamicists. in exclu- 
sive interviews witli .Aviation Week, 
revealed that tliev have evolved an cii- 
lirely new airfoil for the wing whicli will 
enable tlic DC-8 to achieve higher speed 
with less vvingsvvccp. 

'I'lie airfoil is a development of a 
National .Advisory Committee for Aero- 
nautics airfoil which was first made 
|>iil)lic some 20 vears ago and not pre- 
viously ctmsidcrcd feasible for liigli- 
v)xtcd aircraft. 

More Payload 

’I he comijany is guaranteeing that 
the DC-8 will carry more payload 
fartlicr than any other jet-eifnet do- 
mestic or foreign— now being offered 
to the world’s airlines. Its designers say 
it will do this with an economy sur- 


jxissing that of the DC-7C by as much 
as 40% over long range routes and 
25% on 500 mi. segments. 

One of the primary Douglas design 
objectives was to come up vvitli an air- 
craft tliat would require as little pilot 
transition training as possible, particu- 
larly in regard to handling character- 
istics at low speeds near tlie ground. 

‘‘In tlie design of tlie DC-8 every 
effort lias been made to retain, as closely 
as possible, the landing, take-off. and 
gtonnd handling characicristics of the 
enrrent transiMirts," says DC S project 
engineer Ivar I,. Shogrim. " I’his should 
accommodate the present piloting ex- 
perience level, and reduce tlie economic 
burden of transition to a minimum, 
while maintaining our present level of 
safety at essentially tlic same ceiling 
and visibility miniiniims.” 

How closelv tliis has been acliieved 
can be judged from the fact tliat the 
DC-8 is expected to have ground 
proxiniitv cliaractcristics almost iden- 
tiCiil with those of tlic DC-7. Speed for 
the downwind leg approaching an air- 
port will be exactly the stime as that 


of the DC-7, vvith base leg speed actu- 
ally a shade lower. On both legs, the 
jet will require about 5 deg. more flaps. 

DC-8 speed over the ftmec will be 
about five knots faster than the DC-7, 
with stall about four knots faster, at 
90 knots vvitli 50 deg. of flaps. 

Much of the credit for its conven- 
tional cliar.ictcristics must go to the 
aerodvnamicists who, with tlic lielp of 
computer analysis and wind tunnel test- 
ing. cvoh'cd the new wing from the 
ancient NACA airfoil. 

Lower Sweep 

Originally set at 35 deg., sweep of tlie 
DC-8 wing now is fixed at 30 dee. 

"Holding the sweep down malses it 
possible to use a conventional aileron 
control svstem without reversal prob- 
lems,’' reports R. S. Shevcll, DC-S 
acrodymamicist- “It is not nccessan- to 
go to spoilers for lateral control at higli 
speeds.” 

He also points out that the more a 
wing is swept tlic more it has a tendency 
to encounter tip stall at low speeds. 
Douglas has eliminated the need for any 
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slats, slots or vortex generators. 

Another benefit of less sweep is that 
center of gravity shift resulting from use 
of fuel in the wings is kept within nar- 
rower limits. The reduced sweep also 
makes possible a lighter structure. 

But to obtain the adr antages of the 
BO-deg. sweep it was neccs-sary to elimi- 
nate some of the disadvantages. This is 
where the new airfoil design came in. 
For competitive reasons. Douglas de- 
signers still arc reluctant to discuss it in 
full detail but they note that for a 
given wing thickness and a given maxi- 
mum lift coefficient, the new airfoil 
gives a higher critical hfach number. 

“It keeps the local selocity down in 
parts of the airfoil where it is important 
to do so. where this s’elocity would be 
critical starting the drag rise,’’ savs 
Shcvcll. 

Shaping the Wing 

The airfoils of the wing varv along 
the span to combine high maximum 
speed nith insurance that stall will de- 
u'lop first at the wing rnot, not the tip. 
By shaping the wing, the Douglas de- 
signers have achieved the same effect at 
low subsonic speed that thev would get 
bv shaping the fuselage. The objective 
in the shaping is to avoid supersonic 
flow at the wing root junction, 

A study of the oddly-shaped Douglas 
airfoil at the wing root makes it appear 
that the wing is designed for mounting 
upside-down as compared to a more con- 
ventional airfoil. 

"These airfoil profiles arc so different 
at flic root and the tip that it doesn’t 
look like they come from the same air- 
plane," Gordon Karquhar, assistant proj- 
ect engineer commented. 

Tlie thin wing has a span of 1B4 ft. 
9 in. Some consideration was gi'en to a 
two-spar construction, but the designers 
decided on a tliree-spar w ing to provide 
a greater safety margin. Extruded string- 
ers provide maximum strength at mini- 
mum weight. 

Fuel Capacity 

The overwatcr version of the DC-S 
will carry 120.500 lb, of fuel in the 
wing, with some tanks being installed 
under the fuselage in the wing carrv- 
through structure. Domestic \ersion 
will carry 86,700 lb. of fuel. 

The DC-8 wing will be equipped 
with double-slotted flaps similar to 
those on the DC-7C. Leading edges of 
the wing and engine pylons, as well as 
the vertical and horizontal stabilizers, 
will be hot air de-iced with bleed air 
from the engine. 

'Hie Douglas jet will be equipped 
with speed brakes under the center of 
the fuselage forward of the rear wing 
spar. Operated hydraulically, these 
mai’ be extended at any speed to permit 
rapid deceleration in Iciel flight and 
high rates of descent. 
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Landing gear will be free-fall gear 
siinjlar to that on DC-6s and DC-7s. 
A coaxial quad arrangement of the 
wheels will enable the jet transport to 
rotate around the axis of its gear. Taxi 
width requited to make a 180 deg. turn 
is 81 feet, which the company points 
out will enable the DC-8 to fit easily 
on existing ramp and taxiway facilities. 

Placement of the horizontal tail, to- 
gether with shape of the fuselage and 
vertical stabilizer, is designed to give 
good high-speed control characteristics. 
Horizontal stabilizer will be adjustable. 
7'ail .span is 47 ft. 6 in., with a vertical 
stabilizer height of 42 ft. 4 in. 

Mixed Class Flights 

With an overall length of 140 ft. 
6 in,, the DC-8 fusebgc offers a 90 ft. 
cabin. Fuselage is 147 in. at its greatest 
width (at shoulder lieight) and is 162 

Windows, 14 in. by 16 in. with 
rounded comers, are provided for eacli 
row of se-ats. 

The DC-8 also has proiisions for 
mixed class flights, with entry doors, 
buffets and toilets provided both fore 
and aft. Opposite each entry door, 
there are large service doors, which also 
serve as emergency exists. 'Iliese doots 
are BB in, by 62 in. There arc other 
emergency exits o\-er the wings. 

•A hot-wall beating system will pro- 
vide continuous radiant heat. Main 
duct tuns along the top of the cabin, 
with supply ducts feeding down the 
sides of the cabin, whore hot ait bleeds 
up through the honeycomb wall.s and is 
exhausted into the cabin just under the 

Cockpit Arrangement 

The roomy cockpit of the jet trans- 
port. design^ to SAE standards, pro- 
vides for a pilot, copilot and flight 
engineer. The ovenvatet version will 
include navigator's space. 

Flight engineer’s panel is located in 
such a manner that the copilot without 
leaving his scat can perform the func- 
tions of the flight engineer when there 
is only a two-man crew. The panel is 
not a liinged but is set at an angle and 
can be monitored by the pilot. 

A growth factor designed into the jet 
transport with the constant-section 
fuselage gives its builder the ability to 
"stretch’’ it as larger engines become 
available. 

The DC-8 will take higher-power en- 
gines of the immediate future without 
any beefing up of the wing. 

Noise Reduction 

Early domestic versions of the DC-8 
will be equipped with the commercial 
version of the Pratt & Whitney J-57. 
Overwatcr versions are scheduled for the 
P&-W r-75 (JT-4), 

Both Pratt & Whitney and Douglas 


are working independently on a retract- 
able device to r^uce jet engine noise 
to a minimum during ground operation 
and takeoff. 

Eacli engine will be equipped with a 
thrust reversing mechanism. Of this 
feature, the designers say, "W'c will pick 
tlic best one aiailable at the time we 
need it." Douglas also is doing its own 
work in this field. 

Pressurization system of the 550 mpli, 
transport will maintain a cabin altitude 
of 6,700 ft. when the flight altitude is 
40.000 ft. 

Since use of commutators, brushes or 
slip rings is unsatisfactorv under altitude 
conditions due to short life, an alternat- 
ing current svstem has been developed 
so that equipment ivithout these ele- 
ments may be installed. 

Fuel Heating 

To pump the quantities of fuel which 
the DC-8’s engines will requite, the 
pumps, lines, lalves and fittings of the 
jet transport will be much larger than 
those used at present. 

Engine oil will be used to heat the jet 
fuel, which will at the same time cool 
the oil. "In transport type installations 
it appears practical to do this nithout 
anv additional air cooling," Klcinhans 
comments. 

To facilitate ground handling, under- 
wing refueling is provided which can 
fill tlic tanks of the jet transport in 
approximatelv 16 minutes. Two walk-in 
cargo pits arc located ahead and aft of 
the wing under the cabin. 

Shogran points out that the DC-8 
has a longer range than the DC-7C and 
a speed increase over the DC-7 of 
194 niph. Paris to New York and Lon- 
don to New York routes can be served 
with a full pavload and a 60 knot hcad- 

Economy Claims 

Comparing the jet transport economi- 
cally to the DC-7, the project engineer 
says: "First, against a 60 knot head- 
wind, the lower cost pet 200 pound 
nautical mile of the DC-8 on the Paris- 
New York service, results in a reduction 
of approximately 40%. Second, the re- 
duction from London-New York route 
is approximately B0%. Third, and most 
significant, the reduction do'vn to 500 
nautical miles still maintains an eco- 
nomic advantage of 25%.’’ 

Shogran also asserts that at range.s 
from 200 to 500 mi. the effect on cost 
and block speed of larying the flight 
altitude between 15,000 ft, and the op- 
timum altitude of 40.000 ft. is small. 

For domestic direct operations, the 
company claims these costs per 200 lb./ 
mi. on typical flights; San Francisco to 
New York, 92 cents; San Francisco to 
Los Angeles $1.50; Chicago to Los An- 
geles, $1.21; Chicago to New York, 
$1.11; New York to Miami. $1.08, 
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American Airlines Gets 40-Year 
$75 Million Metropolitan Loan 


Douglas structural designers have de- 
voted a great deal of attention to the 
problem of pressure cabins. AH externa! 
doors in the pressurized area of the 
DC-8 are of the plug type to prevent 
blowing out. Entry doors arc inward- 
opening, outward-swinging, hinged on 
a double-pin arrangement. Lateral di- 
mension of the doors is larger than 
the opening. 

Cabin Structure 

Structural design of the DC-8 has 
followed these principles to minimize 
the risk of catastrophic failure; 

• Multiple member structures. 

• Retention of a large fraction of the 
initial strength after the failure of any 
cne element. 

• Restriction of the extent of the fiiil- 

• Provision for tear-resistant and non- 
explosive type structure and details. 

Pressure supply system and pres.sure 
control system of the DC-8 are regarded 
as vital. To protect against failure, the 
pressure generating system is divided 
into several independent units. Any one 
of the units can maintain the pressure 
and any two can provide reasonable 
venKlation. The pressure regulating 
system is of fail-safe design so that in 
case of failure it will continue the 
“status quo" until taken over hy manual 
control. 

Cabin and cockpit of the DC-8 are 
not pressurized separately. 

EAL Gets $90 Million 
From Equitable Life 

Eastern Air Lines has signed a 20- 
vear $90 million loan with the Equita- 
ble Life Assurance Society to finance 
its $B50 million jet expansion program 
(AW Oct, 3. p. 95). 

The loan bears interest of B.75%. 
No payments on principle are required 

Eastern plans to call upon the initial 
$50 million in December— 556 million 
to retire short-term bank notes and 514 
million for payments on DC-7Bs. Super 
G Constellations and Electras. 

An additional $25 million will be 
drawn in a year, and the final SI 5 mil- 
lion in December. 1958, to finance 
Eastern’s jet fleet. 

Capt. Eddie Rickcnbacktr. E;istem 
board chairman noted that "for the 
first time in airline history a leading 
financial organization is now willing to 
look ahead, with us. for 20 vears. It 
has agreed, not only to advance Eastern 
the money needed on terms as favor- 
able as those available to much older, 
well established industries, but beyond 
that, to defer repayment until after nut 
new jet-powered fleet has been put into 
productive operation." 
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New Yotk-Amcriwn Airlines ar- 
ranged priiate financing with the 
Metropolitan Life Insurance Co. last 
week to coict 575 million of its an- 
ticipated $100 million expenditure for 
20 turbojet airliners, 

The note issue will carry four per 
cent interest, slightly higher than the 
rate on Eastern Air Lines’ l»rtowings 
from Equitable Life (see story in col- 
umn one). But American's sinking 
fund payments will not begin until 
1967 and will be spread over 30 years 
in equal annual installments of $2,500,- 
000. The final pavmont is due in 1996. 

Metropolitan will make its funds 
mailable to .Ametican in varying 
amounts from the last quarter of 1956 
Ihrough 1959. 

.All of the American loan is "new 
money," in contrast with Eastern’s uti- 
lization of $36 million to retire pre- 
linusly-iitilized short term loans. 

American's order for 20 jet transports 
will be placed during this montli, C. R. 
Smith, American's president, announced 
last week in Los Angeles, lie did not 
say wliich airplane American would 
buv, but said the order would not be 
split behveen DC-8s and 707s, 


American will pay for the remaining 
$25 million cost of its jets out of earn- 
ings. Each aircraft will cost $4i mil- 
lion plus S500.000 for spares. Smith 

Braniff Plans to Spend 
$87 Million on Planes 

Braniff Airways’ is planning an $87 
million aircraft equipment program, 
whicli will include purchase of as many 
as 22 new turbojet, turboprop and 
piston engine planes. 

Charles E. Beard, president of Bra- 
niff, said the airline will buy up to 
six Convair 440’s, 10 Lockheed Elcc- 
tra turboprops, and six jet transports in 
a $67 million program. Balance of the 
program consists of an order for seven 
Douglas DC-7s and modernization of 
its DC-6s. 

Although no contracts have as yet 
])ccn signed with tlic manufacturers. 
Beard and Braniff has been given finn 
dcliverv dates for the 440 and Electra. 
First Comair 440 dcliverv to Braniff is 
scheduled for late 1956; Electta, for the 
early 1959. 


Commercial Transport Sales 




i«I|Md boost utdc 
5 to 1.742 as of Nov. 1. Of the 217 aircis 
npiliillon (AW Aug. 29, p. 84). 115 will be 
1. Breakdown nf orders, d ' ' ' 


Convair Division. Cenenil 


Douglas Aircraft Co. 


lawkhecd Aircraft Cotp. 


Glenn L. Martin Co. 
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Court Backs Ashbacker Doctrine 


The legal principle knonn as the 
Ashbacker Doctrine nhich the Civil 
Aeronautics Board has applied when 
considering two applications for service 
in the same area has become even inore- 
firmly established by a court decision in 
the Eastern route consolidation ease. 

In the decision, the U. S. Court of 
Appeals granted Delta Air Lines request 
for a stay in the ease and, at the same 
time, insisted on a strict interpretation 
of the Ashbacker Doctrine. 

The dispute arose when tlie Ci\’il 
Aeronautics Board decided not to in- 
clude a Delta proposal for new services 
between Memphis and Cincinnati in 
the Eastern route consolidation case. 
The case involved modification of East- 
ern Air Lines’ east-west routes between 
St. Louis and New York and E.istcm 
north-south routes between Memphis 
and Cincinnati. 

Delta asked the court to review the 
ease and to issue a stay halting the pro- 
ceeding. 

After a series of involved moves be- 


tween the court and the CAB, the court 
has decided to stay the north-south por- 
tion of the case and let the CAB go 
ahead with the oast-west part. 

An Empty Shell 

Early in October, the Board decided 
to add Delta's application to the case, 
but Eastern and American Airlines have 
filed petitions for reconsideration of the 

The court’s decision to go ahead 
with its review of the ease may be 
altered when the CAB decides the re- 
consideration issue. 

The central issue in this legal tan°le 
is the Ashbacker doctrine. This is the 
vardstick used bv federal agencies in 
hearing similar applicants for a license. 
The specific issue is whether Delta 
would l)c given adequate consideration 
in the route case under the C.\B in- 
terpretation of the Ashbacker doctrine. 

’7’hc court said tliat the CAB inter- 
pretation would reduce the rule to “an 
empty shell, all form and no substance. 


It wunid mean that where two applica- 
tions for a license are mutually exclusive 
the agency could hear one of them upon 
its merits and in a final order rule upon 
exclusivih' and award tire license with- 
out ever hearing the nrerits of the sec- 
ond applications. Such procedure would 
not protect the right.s of the second 
applicant, as we read Ashbacker.’’ 
Entitled to Hearing 

In its opinion, the court said that 
the doctrine means that where the ap- 
plications of two qualified applicants for 
a license are as a matter of economic 
fact mutually exclusive, eacli applicant 
is entitled to a comparatisc hearing and 
cunsidcration. 

lire court found tfiat CAB’s error “is 
that it believes it can hear tiic Eastern 
application on it.s merits without hear- 
ing Delta and without deciding finally 
whether Delta has a right to a heating 
as a imitiralh' exclnsise applicant.” 

If CAB should decide to include 
Delta in the ease wlicn it acts on the 
petition.? for rccon.sidenition, the court 
might decide to drop its review of the 
proceeding. 
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Trans-Texas Gets New Routes; 
Skip-Stop Operations Approved 


Wasliingtou — Civil Aeronautics 
Board awarded new routes and relaxed 
operating restrictions on Trans-Texas 
Airways in final action in the Trans- 

Tlic rencw'.il case originally dealt with 
renewal of the local airline’s certificate. 
Since Trans-Texas received a permanent 
certificate last month, the current de- 
cision is concerned only with new serv- 
ices not included in the permanent 
certificate. 

New routes were awarded to Trans- 
'I'cxas between Laredo and Dallas, Tex. 
via San Antonio. Austin and I'f. W'ortli, 
and between Shreveport and-Lafavette, 
lai.. via Like Charles. 

The Dallas-Larcdo route will be op- 
erated by Trans-Texas for a seven-year 
period, 'lire carrier must originate or 
terminate all fliglits on the new route 
at Laredo, Mc-Allcn or Harlin|cn, Tex. 
and must serve all points on the route. 
Taps Potential 

Tlie CAB said that it is convinced 
Braniff Airway’s' service at Laredo hasn’t 
met the air service needs of the commu- 

Ccrtification of Trans-Texas on the 
route will more adequately tap the 
traffic potential between Laredo and I' t. 
Worth/Dallas. according to the Board. 

The integration of Lake Charles and 
Lafayette into ’I'rans-Texa.s’ system is 
designed to improve local service be- 
tween the two points and other points 
in the 'I’exas-Louisiana arc-a, especially 
Dallas and I't. Worth, riic cities are 
currently served only by Eastern Air 

Tlvc CAB rcfitscd to name Longview, 
Tex., ail alternate point to l exarkana 
between Dallas and Memphis, finding 
the primary need at Longview is for 
improvement of service to Dallas and 
Shreveport. Tlic restriction is lifted 
which prohibited Trans-Texas from 
serving cither I'lallas and Shreveport, 
or IbaTlas and Longview-Kilgote-Glade- 
watcr on the same flight. 

Skip-Stop Authorization 

Braniff is suspended at L.nrcda and 
Galveston, and Delta Air Lines is sus- 
pended at Tyler and Longview during 
the period Ttaiis-Texas serves these 

It is cu.vtomary CAB practice to sus- 
jjend trunk service at points wlicre 
an experimental local service is being 
certificated. 

To improve service to Ft. Worth 
and Dallas, the Board named Ft. Worth 
a terminal point on Segments 3 and 6 


of Trans-Texas’ route and specified 
that all flights serving Dallas on these 
flights must also serve Ft. Worth, Tlicse 
segments run from Dallas/Ft. Worth 
to Houston, Shreveport and Memphis. 

Authorization for skip-stop services 
was made by CAB to give Trans-Texas 
greater operating flexibility. Under the 
authorization, the carrier must schedule 
at least two roundtriji flights a day at 
a point before it can be skip-stopped 
and must make at least two stops be- 
tween terminals on all flights. M'licn 
these reqniremciits are met. the carrier 
can skip points at its discretion in 
scheduling its operations. 

The skip-stop authority is subject 
to two restrictions. Rights between 
Little Rock and Dallas/Ft. Worth and 
between Little Rock and Memphis 
must make at least one stop. Rights 
on the new Laredo-Dallas route must 
serve all intcmiediatc points. 


CAB ORDERS 


GRANTED; 

U. S. Overseas Airlines an exemption to 

f erform one roimdtrip flight between New 
ork and points in Kniope pursuant to a 
contract with the Immigration and Natural- 
ization Service. 

APPROVED: 


adopted by the International .Air Transport 



riers relating to intei-caiiiei arrangements. 
ORDERED; 

Suspension of a reduced fare between 
San Diegu and San Francisco extended to 
Ion. 31. 1936 to allow additional time for 
investigation. 

Extension of tlic period allowed trunkline 

Icnis to provide an additional three months. 
DISMISSED; 

Continental Charters' application For a 
certifirate for service between Miami and 

failed to answer a Bo-jrd inquiry. 

Sontliern Central Air T ransport's applica- 
tion for a certificate for service between 
T'ulsa and Memphis. Joplin. Mo., and Dal- 
las. Oklahoma Citv and Memphis, and 
Springfield, Mo., and Jackson. Miss., since 
the applicant failed to answer a Board in- 

British Overseas .Airways Corp.'s applica- 
tion for amendment of its permit to include 
Detroit as a co-termina! and intermediate 
point and San Francisco as an additional 
co-temiinal, at the request of the applicant. 




Fan American World Airways’ applica- 
ami and Havana, at the request of the 

^fjortheast .Airlines' application for ex. 
tension of its New York.Wbite River |unc- 
tion route to Burlington. Vt., and removal 

°^’ftans'’wortd Airlines’ complaint against 
the T'rans-Woild Tour and Travel .Agency, 
since the respondent is no longer doing 
busincs-v as the Tians-World Tour and 
Travel .Agency and the complaint is moot. 
Pan American VVotld ,Mtwa^’ applica- 

Indics, at the request of the applicant. 
DENIED: 

Rying Tiger Line’s application for an 
exemption to perform charter flights be- 
tween Frankfurt, Geniiany, and New York 
carrying military personnel on furlough. 


SHORTLINES 


► Airlines Clearing House reports inter- 
line business of S51. 299.18-1 in Septem- 
ber, compared with 542,-13-l,396 for 
September, 1954. 

► American Airlines carried 667,000 pas- 
saigcrs 397,000,000 passenger-miles in 
September, an increase of 22.5% over 
September. 1954. Cargo traffic was 

6.653.000 ton-miles, a 34% increase, 
mail increased 10.2% to 1,259,000 ton- 
miles and express was up 27.5% to 

1.091.000 ton-miles. 

► British European Airways carried 
306.199 passengers between British cit- 
ies and the Channel Islands in the first 
nine months of this year, an increase of 
24,886 over the same period last year. 

► Bonanza .Air Lines has installed a 
Teletypewriter Automatic Dispatcher 
System known as TADS to increase effi- 
ciency on its three-state teletype nct- 

► National Airlines reports record sum- 
mer traffic to Florida this year. During 
the June to September period. National 
flew 255.648.000 passcnscr-milcs, an in- 
crease of 18.2% over the same period 
last year. 

► North Central Airlines earned a net 
profit of S10,713 after taxes in Septem- 
ber. bringing the net for the first nine 
months to Sn2.570. The airline car- 
ried 45.535 passengers during the 
month. 

► Slick Airways has cut one hour and 
seven minutes from its nightly DC-6A 
schedule from New York to Los Anjcles 
and San Francisco via Chiago. Total 
time is now 11 hours, 48 minutes. 
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EMPLOYMENT OPPORTUNITIES 



. . .for flight progress 

Huge compressors . . . Velocities, 

TWO . . . THREE . . . TEN times 
the speed of sound . . , World's 
largest electric motors... Unique 
te'st sections for development of > ■ 

PROPULSION SYSTEMS, AIR^ f / 
CRAFT, GUIDED MISSILES..^ 
variety of interesting tasks '^r 
engineers of ARO, INCORPORATED, 
operating contractor for the tSL. 

Force's ARNOLD ENGINEERIj^ 
DEVELOPMENT CEI^R '' 


Po«* your professional growth 
the stabilized future ... the pro( 
ress of AERONAUTICAL RE 
SEARCH AND DEVELOPMENT 
. . .AERONAUTICAL, ELECTRI 
CAL, MECHANICAL engineers 
TECHNICAL SPECIALISTS . . 
investigate the current staff op 
portunities with ARO, INCOR 

PORATED Enjoy your work . 

ond enjoy your living in cleon 
comfortable TENNESSEE . . . 
re Kelley, Box 162 


Af£0. / M C: 

WILRHOMR. T£NN£SS£E 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 

Are you a specialist or a recesi 
graduate proficient or interested in 
one or more oi the following fields? 

• Aero-Thermodynamics 

• Internal Aerodynamics 

• External Aeredynomics 

• Ballistics 

e Ram Jet and Turbo Jet Test 
and Performance 

• Tronsontc and Supersonic 
Design and Test Operations 

e Turbine ond Compressor 

Sverdrup & Parcel, Inc. is engaged 
both nationally and intemolionally 
in detigs and consultation of ad- 
vonced rmd unusual oreonoutical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and piovideB excellent 
opportunity for individual develop- 
ment and advancement. 

Starting salary and extent oi re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: on unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and on 
employees' club which offers inter- 
esting sodol and practical values. 
Two accredited universities offer 
opportunity for odvonced educa- 

Your letter of inquiry will receive 
prompt oflenlion ond reply. Please 


SVERDRUP S PARCEL. Inc. 

Consuft/ng Engineers 
915 Olive St. Louis 1, Mo. 
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r CAN AN ELECTRONICS ENGINEER 


SOLVE SUCH WIDELY VARIED 
AVIATION ELECTRONICS PROBLEMS? 



” Camden 2, New Jersey 
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EMPLOYMENT OPPORTUNITIES 


ENGINEER 

NORTH AMERICAN'S 
Electro-Mechanical 
(Controls) Dept. 

Ofm% 

• Top salaries • Maximum 
employee benefits • Wider 
scope for your ability • Chal- 
lenging design and develop- 
ment work with NAA's top 
engmeers * 


>&u(omat/c Controls frtgrs. 

and hydraulic \alvea as appl 


Special Machines Designs 


Relay Speeiolht 
Engineering Drawing Checkers 
New GROUP FORMATION 
OFFERS SPECIAL OPENINGS 


Inertial Instrument 
Development Engineers 
Electro-Mechanical Engineers 
Reseorcft Engineers 

Electronics, Mechanical Engrs. 
Physicists, Mothemoiicions 

Instrumentation Engineers 

Contact 
Box A-a 

Engineering Personnel 
Deportment 9f20 
12214 Loiiewooii Blvd- 
Downey, Californio 

NORTH 

AMERICAN 

AVIATION 


«(^»T 








THE ELECTRONICS DIVISION 
OF 

GENERAL MOTORS 


Our current monthly turn- 
over dsures are phenomenally 
good. Have been, we are proud 
to say, for years, It speaks 
well for the Job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


PIONEERING 
OPPORTUNITIES 
In the following fields! 

• MISSILE GUIDANCE 
SYSTEMS 

0 JET and TURBO PROP 
ENGINE CONTROLS 
o BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 

• AIRBORNE FIRE 
CONTROL 

o U.H.F. 

COMMUNICATIONS 
o MICRO-WAVE 
EQUIPMENT 




Write today for Employment Application; 
Mr. Louis R. Berks, Supervisor of Employment 


AC SPARK PLUG * THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN 
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EMPLOYMENT OPPORTUNITIES 


ROCKET ENGINEERS 

This is the opportunity you have awaited! 

To participate in the most exciting and challenging 
rocket projects in engineering history. 

There are opportunities for lop level design and 
executive engineers as well as those who arc relatively 
new in the field. These projects are of major impor- 
tance and size and provide treincndmis opportunities 
for extension and growth. 

Please sidimit resume to J. M. Hollyday 

MARTIN 

Baltimore 3, Maryland 



Openings for: 


ENGINEERS: 

MECHANICAL 

ELECTRICAL 

AEROOYNAMICISTS 

DYNAMICISTS 

WEIGHTS 

SERVO 

STRESS 

ENGINEERING PERSONNEL 
BELL AIRCRAFT CORP. 
FORT WORTH, TEXAS 


Business flying growth creates need ^ 
for Engineers at Cessna — 



Fop a brighter future Join successful Cessna 


Oasoa offera competitive salaries; job stability; 
flying cluba; and the convenience of living wi^ 
16 minutes of work in a friendly city. MOST 
IMPORTANT, Cessna offers individual recog- 
nition, and new opportunities in both civil and 
military aviation. At Cessna, you are an important 
person. You will enjoy working here and you 
will be given every opportunity to grow. 



Cessna Aircraft Com/iany, Dept. AWP-24, ffichila, 
Kansas. Slate experience and qualifications. 



Light Military Electronic 


GENERAL;^ ELECTRIC 
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EMPLOYMENT OPPORTUNITtES 



Become a Flight Officer 
with United Air Lines 



ASSISTANT 
SERVICE AAANAGER 


For Expansion Progrom 

at VICKERS INC 


Prefer mon with brood experience 
in aircraft hydraulic maintenance, 
production, design or develop- 
ment to supervise the oircroft 
products service section. Engi- 
neering degree or equivalent ex- 
perience preferred. An aggressive 
approach to field service prob- 
lems and the initiative to obtain 
solutions are requisites. Salary 
commensurate with responsibili- 
ties and performance. 


Forward resume w 
of background to 


SECTION A: 


Salary Per 
VICKERS 
1400 Oaf 



Detroit 32, 


Product Design 


as mclbod. .ucbJ prinud 

Responsibtfiftes 


6ENERAL@>ELECTRIC 


Unusual Opportunity 
for: 

MANAGER OF 
ENGINEERING 



SEARCHLIGHT SECTION 
fOR SALE 



Remmert -Werner 

RADAR 


TWO LOCKHEED 10A's 

ISlilact. low PfiM. Immodlalo DoUvory. 

LEEWARD AERONAUTICAL 


SALE or LEASE 

CESSNA 310 

international' AVIATION INC. INC. 
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SEARCHLIGHT SECTION 





Immediate Delivery 

WRIOHT PRATT 4 WHITNEY 

^RIMO 

R2000 R1340 R985 

ENGINE WORKS 


HANGARS 


Speeialisis in 


DC-3 


INC. OF 

Toledo 

EXPRESS AIRPORT 


Lodestar 


Remmert-Werner 


D18S 


St. Louis 

LAMBERT FIELD 


Super-92 DC-3 

ready in November 
with your choice of engines 


Super-92 

Pratt & Whitney R1830-7S, -94, R2000 
Wright R-1820-56, -72 


CUSTOM D18S Immediately Available 
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OPPORTUNITY 

io BUY 

R-3350-23A 

NAVY ENGINES 





mmm ™ y q BERKWIT & CO. 

Wr.te-W.re j;, ky «U 1.2! 

Te/epAone cabit: berkwitco. 



599500. 

F.O.B. Los Angeies, Calif. 


“Take a Heading for Reading" 

FOR THE BEST 

MAINTENANCE- OVERHAUL- MODIFICATION - INSTALUTION 
READING AVIATION SERVICE. INC. 


gyyiCTPAI. AI»P08T 


MApmo. ppm9n.vAiJiA 


IMMEDIATE CASH SALE 

DC-4 "B " 

Zero Time Airframe and 
Engines (7M2), Cargo con- 
figuration 

Price: $600,000. 
or 

will consider long term lease 
with responsible party. 


NAVCO. 


BUCK PHILLIPS 


NEW G-44A 
SUPER WIDGEONS 


WELSCH AVIATION COMPANY 


SPARKPLUGS WANTED 


t ELECTROHICS SURPLUS 


AIRPLANES WANTED 


Vest Aircraft Co.'s Skyraneh 

BOX S3H, DOrVBI 17. COLORADO 


Buy p^-3 and C-47^ 


REMMERT-WERNER, INC. 


SPECIAL SIRVICE 


MAHUFLCTURERS’ DLYTON SERVICE 

136 W. Second Sr. Telephone 

Doyton 2, Ohio HEmleck 7534 

Contacting Wright Field daily. 


"YOUR DAYTON OFFICE" 


Remmert- 

Werner 


DC3 

LODESTAR TWIN BEECH 


AIRCRAFT UPHOLSTERING 

HAtlEpliilS.'!.-- 


PARTS & supplies 


NAVCO , 


OXYGEN EQUIPMENT 

SXLES I SERVICE 
SEGUUTOeS — MASKS - VALVES 
rOITAIlES A CYUNDEtS 
rg FIXED INSTAIuriONS 


UU AERO 


I SECUNOO, CU.IFOIINIA 


PROFESSIONAL SERVICE 


WALSH ENGINEERING COMPANY 
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EDITORIAL 


Civil Aeronautics Board’s Free Riders 


Ross Rizley has done much in his eight months as 
chairman to restore the prestige and vigor of the Civil 
Aeronautics Board. He has particularlv stressed its 
quasi-judicial status and the necessity for maintaining 
scnipiilousl) ethical relations between the Board, its 
staff and the airlines they are cliaiged with regulating, 

Thus, it is surprising to sec Rizlev sponsor and promote 
CAB approval for a policy of free airline rides for Board 
staff members that is certain to raise grave ethical and 
legal questions and cannot help but undermine much 
of the good work done recently to bolster the Board’s 
ethical standards and prestige. 

Chairman Rizley and the Board majorifv who voted 
for the free ride policy believe it is a good thing for staff 
members to get out around tlie airlines and obtain first 
liand operational experience. agree that this is a 
good idea. To do their regulators- job well, CAB staff 
members need a broader view of airline operations and 
problems than can be obtained from behind a Wash- 
ington desk. 

I lowevcr. this travel necessary to performance of 
their duties should be done at government expense and 
not as a free ride provided bv the airlines subject to 
the CAB regulations- Manv other departments of the 
government such as the Civil Aeronautics Administra- 
tion. National Advisory Committee for Aeronautics. 
State Department. USAF, Navy and Army all use com- 
mercial air transportation to move their personnel. But 
they pay their wav out of legallv appropriated travel 
funds and do not ask the airlines for free rides. Onlv 
the Post Office Department, which places federal mail 


Collision Clinic 

“We almost tangled airscoop holes with a DC-7 over 
New York City the other day. He drove by head-on, 
right at our altitude, 150 ft- off our wing tip on instru- 
ments! We were making our ILS approach at the base 
of a thunderstorm wlien we saw him flash by for about 
onc-tcnth of a second. A check with the tower revealed 
that he had departed \'FR two minutes before we saw 
him. The weather was perfcctlv 'legal' for a \'FR 
departure, but as most of us liave at one time or another 
he got caught fresh out of \'FR sky. So there he was 
climbing his transcontinental nonstop DC-7 up on the 
ILS on instniments as we were weaving our way down 
on the gauges." 

This description of a recent near miss between passen- 
ger laded transports was written by United Air Lines 
Co-Pilot H. F. Hill, fr„ in the ,\ir Line Pilots .\ssn. 
house organ. 

Shortly after Co-Pilot Hill's experience we heard 
about another encounter of a DC-6 captain who was 
breaking out of an overcast at night over the outer 
ILS marker at LaGiiardia Field. Just after the DC-6 
broke out of the cloud bank another foiir-cngine trans- 
port whizzed by in a head-on pass about 50 ft. higher. 
This pass was too brief to identify the other transport. 
The DC-6 pilot then saw a foreign flag line Constella- 
tion banking toward him off his left wing at the same 


on the airlines, requests the privilege of free transport 
for postal inspectors on official duty. 

Cliainnan Rizley and the other Board members who 
voted for free airline rides certainly must be aware of the 
stench of corruption that arose from the free ride pol- 
icy of U. S. railroads in the 19th Century . With this in 
mind, Congress wrote specific provisions against free 
airline transportatioir into the Civil Aeronautics Act of 
1938 from which the Board derives its authority. 

Some point has been made bv the Board that the 
free airline rides by staff members will be on a "space 
available" basis and will not deprive revenue passengers 
of a seat. If this is true, we wonder if the taxpayers will 
appreciate paving C.\B staff members an extra $12 per 
diem while they wait at some airline whistle stop for 
available space. 

If the Board believes it is a good policy for its staff 
members to visit operating airlines, and we agree that 
it is, they should add funds for this purpose to the 
CAB annual budget request instead of accomplishing 
this legitimate objective bv establishing a free ride policy 
that violates the public ethical standards outlined by 
President Eisenhower in his historic comments on the 
Harold Talbott case. 

We agree with the dissent of Board Member Chan 
Gurney who wTote: 

"I cannot agree to the granting of this exemption. 
Not onlv do f have serious doubts as to its legalitv but 
feel strongly that in any case it is unwise Board policy 
to permit carriers under our jurisdiction to provide free 
transportation for Board personnel.” 


altitude. During these two encounters on final approach, 
lie had no warning from either the radar traffic control 
center or the GCA operators of any traffic in his vicinitv. 

Tliese two incidents indicate the essence of the mid- 
air collision problem that has now reached proportions 
ol grave concern to both military and civil aviation. 
Although there is a problem in instrument flight con- 
ditions as evidenced by the collision between a TW.A 
4-0-4 and a corporation DC-3 in the clouds at Cincin- 
nati, the most alarming frequency of ncar-inisses is 
encountered by traffic moving in rapidly changing 
weather of mixed IFR-VFR conditions or in extremely 
poor visibility of what arc legally VFR flight conditions. 

Thus, it is encouraging to see the Civil Aeronautics 
.-Administration organizing an anti-collision symposium 
at its Tecliiiical Development Center at Indianapolis next 
Tuesday. AN’eduesdav and Tliiirsdav aimed at bringing 
together all of the experts working to alleviate tlie prob- 
lem. W'itli men of such caliber as Nf. G. "Dan" Beard, 
assistant vice-president of .American Airlines, “Mel" 
Gough, chief of N'AC.A's Langley Laboiatorv flight test 
o|>erations. and Don Stuart, director of CAA's Indian- 
apolis installation, conducting the symposium, it should 
attract a significant civil-militaty audience. We earn- 
estly hope it vvill result in an accelerated assault on this 
hanowing phase of the air traffic control problem by 
all of the aviation interests concerned. 

—Robert Hotz 
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CERAMETALIIC 



BRAKE LINING 

Performance Proven 

on the world’s 

fastest and heaviest airplanes 


Tlirci! yesfs ago Betulix developed Ci-rametallie brake 
lining— an entirely new and [uiidamenlally different kind 
nf fridion material for airplane brakeii. niiiibining c-erauiie 
and metallic ingredieiita. 

Today Ceraiiietallic brake lining bae proven itself under ibe 
toughest possible braking eonditiona on such airplanes as 
(he F too, the B 52, the K.C.-I35 ami many others, includ- 
ing eciieduled airliners. 

Bendix Ceramctallie brake lining eonlaina no resin or 
olher organic material. The result is amazing resistance 

rapid wear. 

Reslxt — Ceromelallic lining lasts five times lunger — 
Gives fifl}- per cent more usable hrake Gapacilr — Cuts 
delining and relining Ume in lialf. 


SOUTH BEND ' 





Production of RB-66 Is con- 
centrated in 4,003-foot-long 
main assembly building at 
the Tulsa, Oklahoma Division 
of Douglas Aircraft Com- 
pany, Inc. This building is one 
of the nation's lorgest “black- 
out" structures. 


DOUGLAS RB-66... Bright new 
"Roving Eye” for U.S. Air Force 


In production above is the 
Douglas RB-66 . . . speedy re- 
connaissance version of the B-66 
bomber. This versatile swept- 
wing, twin-jet plane is designed 
to flash by at tree-top levels or 
zoom miles above the earth at 
speeds better than 650 miles per 
hour. Two Allison J-71 engines 
power the speedy RB-66. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the 


requirements of all constantly 
progressing industries. 

Reynolds goes beyond meet- 
ing rigid material specifications. 
And Reynolds technical services 
make a continuing contribution 
to customers’ design and engi- 
neering staffs— make Reynolds 
a part of many industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you, write Reynolds 
Metals Company, P.O. Box 1800- 
TJ, Louisville 1, Kentucky. 


Reynolds technical handbooks and 
16mm. movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for 
a complete index and details about 
this material, much of it available 
without cost. 


See Reynolds New Program “Frontier " — Sunefoys on N8C-7V 


REYNOLDS 

MODERN DESIGN 



ALUMINUM 


HAS ALUMINUM IN MIND 


